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Uo ft$(~J~d\.t4:t(J~l t~.r,,*O\)nertJ. lll~l SCh,ool. wept ft~l1.* 
,;ll1con~ln Ul f'\&bruar"/. 19111. In June, 195.1. b(i?< W£tlll t~~~ed 
tll'om th~ Only~;;"t·s1.';:r or ~Yl"otl$lin. j,kt.d1cun, ·tU.,*OOQflll1" 'iilttll the 
D.~$o t:;t naChll)lol'" o1~ k11}noe_ 
F~l S.pt~mlbel·, 195)~ to sGP'i~f.!tb~l"l 195-5., bo'$i.~d 
on ~~ct1viilt d\a~i#r Yilltll t·b. ~Jntt$d stCl.t$ .• t:;.~. ~;,l J&.rU1~, 
, 
195tlj to A:UWl8t, 19:?1, be h,.14 tb$ .. po-at tlQn 01: Ju.."l1ot* nfUJ)j)~~ 
B1ooi.llrr~::11.t witb 1M n~ ~~llli ~ •. JiUW1towoc" '~'$1scoWJ1~ 
In Sept.,.. ••. 19$1, be ~ bia ~r,t. ~l~lt .In tllO 
ne,nrt1r1Gut. 'Of .al~l.tll'Y of LafOle. U •• "cll'1J1ty Q,t 'bl14 .stl~·1.tcll 
8ob-oQ.l ot'{.~{)d1Q1n&. u. bfUI held tho poa1t!.on ot TaaOh1118 
A •• 1.',Ult. in 'bl:V;l ~PtlU1tt~·~nt f.)f iJ1oe~'~13tl'7 Ij.no~ h18 t:w."~l'" 
Ou1~.t1oxl*,~ tthr.': g~a~ to ."hoo}' .. 
Ho 1$ ()o- t;;u.t!lOl" ot\ho .tollov1n« pub11~\tlO1U 
''Tho U SQ of C~l·bf>n--14""Lt~b.l"d Ma~"i&l 1n t~t1tl$ ·1U1U il):'ow1ng 
a.taon.reh"". A.S •. D.f!. r~l~t\\, .. 26 (19t;7). 
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()U8 of' tho .tgk1~; ~rfeot·s o1:tlw 1njt)ction fit tl .. 
~lilL1'nth;1ro1d b.o*;lO~ls ~1.0 el..Vi;:,t.lon Qt th. O.1"'l~ c:.it.;'nN 
(I •• Ue1..l.r.u, 1);;:)). t~.tl~ ¢1'*i!f:1n of thJ •• o!:tl"n,to 18 atill open 
to queStiM. \:r"tt "wl fi',J,tlse ~O£l:til. of tht"(1~ pa.Ubl11t1~a. 
;?ltt.tt, tha ox1t:b~t1on of oltn:t,c by tlw o),~s,.l,lllm is r~:tl10r~d or 
il1b1b1toa, $$Orl'ndl1, ell. Pl'OdUCt1onot eltt.'lIot.~ 1s t.oeol;;)~:t~1' 
fl.llC th1ral1. at;oreh.0'I.lS68 t;)t oi trat... t;'l!d.:ra:,r ~)ll.. u~c 1)'$1111 
dlStH)l.v~d. All tl~"$ 'pQ:e.a.t.'b1l1tU.Q.b.t;;~ft bo~n ~ltb,,~1t d1,l~ot18 
.;}J:" lndll:~t17f lXlv ... tlgat.;od ~ 'tit') dat&- nOM OttO be (Ui\t .. ~o~ .. 
cally oxolw1tKl !\"l~ tj;d.'1kl(:~ n,.'"ld. J;~;)$f,!}tl.: .. ¢h. 
p·o_'u'1~,t~d th&tJ tl'.l1e Wl<a1. p~f'll:ape wll.ti.t· \"IQlJ: &110 (,·Hlct.U*;r~lllGtJl 
"1j;."o,_ al1le~ It 1tl litlOtilll tl'lAt th.~ .9~,r1(l!:nil) tllJiC,l~o'tlQ. •• t~" 
1tltl~iMtt,)11 in,volv{ld ,tn t~ 01tll lc klC1d o;{el., f;;~,~ld .ct'tl"bob:y-dt'll~ 
.n1ct,nbQ11Stl. it 1» r i}(.\.al11 GO:Itl, tbJ1.:t ~:.n.l l.n;t~l,.tol't)nCQ mth tllat~ 
oould .0.,.111' lOf.H,~ t,o !l);\ ~liaot~ultli,tlO'rl of G.1.tl't1;te itl the Ol'et!;~11_. 
Th~t In. tb~ parnth;ll'o1d l\Otlijl(t~~, b:r bloCldllG ox1'~tlon Qyel~l'$, 
wouldp~tt;6tc.1t$~OCUfllu1tttlou f~l ~;11oo11a.1..:Jnro'l'tt;m.f.tt$ly, 
\1~i50)$Jdiend.dblle.e 1nv~at:tB~tlon~ tind $,ndoGu Wf;lf) ttbl$ to abow 
f\l'l 1n vi tro d.,~"UOtlon of 'bht) ab111., of' l~Jduo~e 1)~1pI~oapho~1-
----
diM nuol~l4$ to tt.'baoJ'*b liSbt c.t 31.,0 mu. {i"Ol" 1.\6 ,bow~ po;."104 
th., d.otr~otd.o;:~ W*lS nboutJ 15 VO~ coni·. U~f\, l~ d~Vak4 
that; tlh1..ttoct .au 00' du.~ $0 the Od.o1_ J:lOb1U~lng act1v11l1 
of tt_ llQ"l~:ton.o Pl'ip~"'1XrtiQn beoa'U,a. R llapl1n d130.~ ottbo bOftilOM 
Pbf_lclo&!CJll17 lno.et1v., 1noli'ea~od tl1~ .tt-act £'t'Q{n 2to l '.1tl¢~ •• 
O'Ml" "'14~ncG111 StWpo~ot 'Ilu.o lnid.'b1tlon ~~$Ol'f 
'~" obtfc,;tCt(:)t\ __ LAlUt1n o.nd ;J~.l. {1,),6j lltlO foune thrtt t;c)llow-
loa ~lO a4t~:lm$':,atJ.()n of hOanC}M. ,\1.::'Sjl!.l"l:i'td.on 1),1 b(~ ",Uo~s 
.a •• ttl'~h$d11 ~a41lced af)ap.lt. ttl,.. ~d41tlon at (l$xi)l?oao .. l)~V';\:t •• 
aM .Qtn~ of ~. 41- L\Dd tri~boX11j" acid 1ntl~:t:,~~o41att.s of tha 
o1,'.te a:0141 cycla. l"b.oy 1f~ ablflt to ,.l~lwt\ _r{~ •• l~>ll or the 
a:uoe.tnlc 4~dro6.n~l$& "'."~~l., 
A .omGwh",l.t .1,tr41~ *"t~, thj.# t.b.tl(~ ·frl tt.b It'1dn.7l:dto .... 
~la. WBQ :.jnd"lJt,Ai,~a l)1 u<JL\J4fA ~nd. !;l·kJMoCh. (1951). 'ftlel, 
l~.~t~. U3!#d vlt~lit" 0 ~lu.¢ll 1& ~~ to h.t;rv$ .O~;;} of tll. S~4. 
!i:Wft,~bo110 ~11tG~,\tJ1one t'%El ~ vflr~tllJ'rotd n(.}mOtllh In \it~l" 
wwtb., 1IlGu.bato-d tll(f !'~lto~1:v,)n~1:;,~wltll ~ ..,ithout "lt~l'l D 
lma 'f~1CH.Ul t~b. oycle su:bat~,.a t'l.nd foUCd thts~t; tbe .,l.tiJJ::d.n 
~4 ,~U1.: 1:tlbJ.b1 tOl'!J effeot on f.d;.t~~:'. a",~ 1$001 tt¥~ t·(J QudntJ.oo. 
but 11(.l~ on tllf> ()l{tdatU.on oj;: ~l;tba-h$t.O·e:l.tttm't'~'.t u~ln'dU.t;f 
beta-b1droqb\ttyrQ.t,e. G;n~, I)J1?1JV~\c .hl tb.e ,?I'l)aftno8 o;t ~)~£\laoo-
-tZI,te.Th:;y nc)'tcd th.;::.t onlyth.~ t~1;)hO$~)ho1)~ld100 :luOle7otld-o 
""''1!. , ... , ~ f::','".'-,:~ n'- .. , ..... "'" -" f'(';&,.,t/,,"" Q-q J;~C~.P "",... M P.a."'<\;1 i;,,~ • ., ~~ , '4~. 
;L\)lJ.1;l0, ~11:) ~f'rQ:ct on t\QO~11t;lif;);,'r?n ls(}:o1tl~1c dohldrog*n.ll.s., 
1~oeltfil0 d$ll;ftl:l,~Oi::&tlJ:~~~. 1'1}ttr! c1t(;lelw()n,~ C ~d~lctt!at), Di1~lt 
oyto(t1'~~() C ;t'C)@Qt::.lSO, !:1nd p7r1d1n~ nuoloot1dfl t:rt:!.nsh1-dl"Q~~\):r'1~ •.• 
l'vub01."I ev1d~)nc&fo;p, th1 ~ r~o$tuJ.a" V.tPiS obtt'.,1n.(\):d. by -tb.;) U#$ f.,t 
ta1tjQCb'>~1;t't1al #w1!~111ns os{pnta lib-loll '~:l:vQ;r'&Q:,(l thf:J vital:nn $tr.ct. 
ZJ!xi,Jn ~d l'1rkill#;) (1 ;;;3) teate<(l 'tho lCV\'tls <:4 .~~~ ot 
tb$ .~lZ~~t1 ()f 't11$ c1t:r10 Gold 0101$ lr~ bon~ tCt Q6f) it the 4'*1" 
In .(fl~1 o1tl'U.t~l dtd tlC:~$ tt'O:t:~ tbJ.$ GfJ,or,~~bfj"UMj ofoltl."Qt;o" 
Wl'rg. 4t)8,JO ot, pnra't.hYl"Q1d ,1'lOJ;'*tlto~ ~~l\\Q ~yrj)ll to toat nn~ln 
-~ 
«11 ...... 1n 'Wle 'boae ot ... ,fMl u1M1_ .......... CO 1M 
le¥8la or .atl'Ol &81Ml belte. !My toud u dutennce lD .. 
. .,. 1 ... 18 of bone .... 'he ,,,,_'ed aIl4 \DlVU..s -_la. 
The thk'd po •• t.bUl., ~ ... PJ'OCl."loa 0' 01' ..... 
in ~ OI'gaai..,. 1& .... 1 ..... would __ 0 it ....... ,..... .. 
~1_ .... atuat. .. talo ,be 01:"'1. acid .,.18 pa .... , .. 
a f .... .. ,. ,baD 1a .,.1 ___ boU .. B1MOllft (19,2) .... 
....... the brpc.tSlJ'e.u.o eft • .- ot P&"~W eat ..... 1M 
,.... 4 ...... til ~ l1ueo ....... 1 ..... " .. la'" .., _e 
VIP alta" ",.","1.4 he..,... ~... 0l.IMr .. PaUlaa 
(19)6) ~ ... , Idab "Mel le .. 1. of I1M.OM 18 ell.bdl. 
,.into wen alSaitl_tl,. ~ tGllowtaa Sa~.ot1ou or 
.... ..,...01.4 ....... I~lo_d Medurl (19") 8bowd 'bD 
1Uia- p188 "reahd tor .... ,,. day. _t;h 0_. , .. , and to .. tmlt.. 
of ·,...~ld b.or'JIoDe ctau,. .bowel! at the ,,_ lower do .... lO\llllr 
blood .... and ~ ..... aed glyc:oS_ Upo.s"., ., a' th_ kiP •• 
" 
do .... pro ..... lv. 4~ .. ia tM l1ycogcm 4.pOe1ta .. 11,'1. 
ebana. tn the bl~..... Jar,"", and tarttftOttl (195" 
daocdl-ate4 that; eb"- v.t.ment of p1nea P1l8 wi'" ,..~td 
ednct cauMd 1a the le1,s'. or Lane...... a al.l.abt 1ft....... 1n 
eM D\ftber r4 alpha ... 118, prolorc*' ..... , eaU8" ........ 
in thaH cella and" marked 1nc1"._ 1ft beta-oel18. thua, l' 
would __ that the pafttbrl"'old h~ doea 1n4_. ha .... an 
elf .. _ carbohydrate .-aholl_. 

















































































































































































































































































































































































































































































































































































It an eftee' Oft ... .,... 17-. could b. deta01l ........ . 
th1a Idg;bt well 19ad to III ...... 101011ca1 a._., t<ir _he h ....... . 
An~her consequence of the d ... ~'l_ or sueb en ott"' 
~d periiape be to aluo1da'M the 10.1 of the phfelolosleal 









the reader 18 N.ten'ed to the Appe.dlx t. the 
ob8ll1oals an4 pr.pan~l_ of ..... , •• 
S~. the expwlMllhl WOft ta dlvW$d1nto '1110 
maJ- pba .... speeuophotometft.o and manomatrlo, the apeoitl0 
.. hod. tlIld proe ..... tiUl be ,1Y. vlt;b eaob .xp"l~l 
He'lon. X. 18 hoped. that thie pM ....... rill ra.uttat. 
the .... der 1ntollow1Qa the oour" of ttl1. re~eh. l_ 
In 1N.a pbaM at ~M ~1. "he _,.. teieh wtlJ. .. 
.... led an .., ..... 1_ .. llyoo1v18u and e1Wle .... 
oxid .• '1on aM _loh ...... s... m ill __ 1f' .".... the • .,... 
antnths ,,111 be tol1fJa •• in "- Model DU S ..... ,...-
pIlot.a, ..... no. • .,.. ..... by obMft'llt.l __ .... ta lletA 
.~lon at. )4D tIU.l~ em.. .. ~ tonalt_ at !PHI. 
The tlHt • ...."..~1 .. va,. 1aoeltl'lO 4ehydro __ • 
fbu _.,.. 1. intfJla\el,. 1avolYOd 10 the e1W1o at14 OJdAatloa 
aye1. In tlltO plac.... It "ctu.1P .. ,PH t ... 1'. tirft .... ftlOll 
. 
and tdKt two r.oU.. 1t eata11"$ eet 
a) %8001 ... ,. • TPH • • o.lsuool.'. • mil 
..... 
b) o..t ....... ~ ~ alpba-KetoglutAaft.. • CO2 
-. 
.. ...,_ •• aM .,,...,.,s..U,. _.11&b1& aad tbel''' 
ton __ prfJpved by the method of' ~t.,. .. &1 (1"". 
o...hAU put fit actttofte powder ot pte .... 
•• homo,.1" with U.S 111 of O.OlM pbospha'h 
1Ntt .. • _ud.q 0.001. ',waae, p1I7.4. !he ..... 
prd ....... gl .......... acl4lt$ preparation. ...... 
,,_1 .. ,,01'1 ._ o~UIaed tor 10 ~ •• 8\ 0-,·0. IB 
all '-'equ._ 0,...1._ the "8f.I!lP8I'8lU" _a ..... 
allowed to paM .. ,.. After ho_...s._td.oll tJte 
m.:nun •• st,1tred tor an addlt10nal 101l1_t ... A' 
the tmd of 'h1a time ,he homo&enat$ •• ~.,.._ 1;0 
• pla_lc eav!.tutp tabe aed _.V1tupdla ,_ I .... 
national ietripra'Hd .. 'r11\1p tor 1, 1d.n'u.t ••• 't a 
tone o£ 24,000 x I"',,1V. The secU.m_ ... ld1aoarded. 
1'he wp.-na\lm., .1 olaar aDd pale JOnow. To l' ._ 
..... 1.3 .,. . or eo<tt_ cblorW., 110141 aRtl w1\h 
a\1I71l'1c. 'fb~. aga m alowly ad wltth n1rr1Dc. 22 111 
of _'bUrawd UD0lI1un euUaM eoluUoa .,..18_ 
0.001 M "_ ... au lf8f'e added. Tb. mJ.xtulte .... all ..... to 
n.d )0 td..mI\ .. and ,heft 1\ ._ .~ .. tor 20 
IdAut.. &t24,OOO x 11$ .. 1_,. '1'be ,".!pita" ._ di .. 
carel_. 37J&1.r MOt.tft'" ~ alt.,. _lut.ioa 
oODtaln1Dl O.OOlK V..... wen added elow17 .. _'h 
lJt1n1.nc to tl'lo pele yeUow _pernatac\.the MixtUN 
__ .Uow. to lltand for l' mitmte.. At thta pobt the 
9 
a1xtUJfe •• dlYl4ed into ttl,.. oentfttu.s- bJb_. The 
m.d'tU"e waa centl"1.f'ugfJd tor ,., 1d.IJut, •• a_ '4.000 a 
t:r4vltr. Ttl. prttclpltat,e contalmtd the 1&001." de-
hj"'dro~8e. ~ 't.lb.l' were 4,..1 .. of the auper. 
natant tU\d qu1ckly stored 12'1 th. t..... campa ..... ' of 
tho ref1t1gefttor. The preclp1tf1t.. 1n t.he thtrC Uube 
va .. ~.n up with 1111 of O.OlM phoepMMbtaff. con-
taining O.OOlJt'~.J pH 7.4. Tb1. en.,.. 101-.1_ 
w ..... ,.. ~41a'ol,. 
AlaI Rt. ... &IIM ~EI_I 
~l.. 
!be .... ,. IIY-- .e that of Siebert •• a1 (1951 l. 
SUi.. oeUa of 1 om c_tuU;ned 1.<0 III of O.1M fr1a butt_ 
e.Mining O.OOlH ,..... O.~ ot 0.0214 -enesf.- eul.fa*-. 
0.2 al 01 0.001,.. m. 0.5 III of O.08M 41 .. 11081 ... ' •• 1.,00 14 
ot 0.1 per cen' ,.l.at.ln ... 1ft1ftl O.OlR fru and 0.001 II 
, __ • and 0 .• ,01 to 0.0, III or en.,.. 801~loa. Water._ 
add .. '- ... " ttul yo~ of 3.0 at. b reao\loa •• 
iIlltlat_ by the additl_ of ..... ".. Coatnla contained .. 
... aUqu01i ot _~ in pla •• et _etN,.. Afte. 'the 4&l1tloa 
or atluttrate. the ..-eta of tM oella .... taed Ofto • ., 
1Irr .... s.. and reacttap .-. " .. a' 1/2 td.ate InMrRle. 
!he .. _.1,. aN plot; ... OIl F~. I _d th. data 
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en.,-- U propol't1oaal to the eOM,entn\1on. rue 1. a,~ 
b7' a •• rlGOn of th,e \1_ 1\ tak •• to Naeh equUlbr1\vlrl ad 
by the ..... or tho 11Mar pGl"tlOM of the curves. 
Expd'1mettt 2. 
The _..,.., preparation tro ... ~n'tl _8 ~_. 
utorecl in tha free ... OOIIpInmon' of the re&iC __ 1»r. the'*' 
two aye later. aQd 1'_ ... ,.84. The rHUlta or th1a _~. 
appear 1ft f8ble nn 1n the Appendix. From '1 .. _ II it .. be 
... that tho aftlv1t, is attU praoponloaa1 to the ...,.. 
eoacent;rat.toa. Also. the •• ,.. doe. _t appear to be .. 108& 
., aotlv1t., on b."ina and th3td.l\C. 
iUId At laIJiIIIIIW IGrIII ...... aEIrI PtIl:zMRUDlII 
~t'. 
In .18 .~nt tho eft.- at 0.1 111 of LUly'. 
P ... ~ld. Ext... (expiratloa a".. Augu-' 1, 19Sd J tot No • 
.so7a.616089) _o •• ftIIII1_" _ 0.02 .:a. of • .,... aobmloa. 
The _.- preparatlOft waG the ... OIle .... _ 1n exper1.Mnt2. 
All the 8ODllt.1oaa were ldenttoal "'Oh \hOH of ...... nt 2. 
With ~. acep"1orl ot the blank w10b o(.'lfth1ae40.1 Ill. o,f ~. 
!be data appear 1ft Table XXI 1ft the AppendU. The data t. the 
0.02 a1. euymc aot:\:n.'t" of .xp~' 2 .. ~ 0.02 aa1 8ftQII8 
ani\'1", in the pre ..... of 0.1 m1 pU'etbpos,d eann or 
experiJ:::ant ) are plott. _ '1 .. III. 
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debJdro ...... by tho parathyroW ex' .. _. ~. 18 .ppa..a no, 
br the ..... of t.be. two .~,. roact1e,u. 'Moau. they... to 
be al.et ld.t1oal, but in. the ttMl atta!.DJaen'tot eqtd.libr1.uL 
~&UIIt'QD s:. ,~ ~"'II 
The preo1p1fA'OS :Ul all the tub~. trora tbe experi-
._ in whlohlsoclvlc "e.ydrogeMH was p~ 'tI.ffIft eom'b1Md 
wlth '\h.o aU or ,3 81 of O.OlM pbo8pna'te bult_ oonta1ntna O.COlJl 
verNne. N. solution WIJ quickly fro .. and lrophi11ae4. The 
Mtal 'Weigh, of t.be dl'J powder· we_ 12'7 .... Prot4ltft was d.eter-
_ned by 'the_thod ot w;.rburg end Chr18t1aa (1951). !he 
_.,. preptratlon we_ found to coDtaln a trotal of 2." l18a. 
pN,.in. 
bp...s....t 4. 
An en.,.. solution wae prepared Which con talned 9.2, 
ace. ot l,Jophl11e. 1aoo1ta-1c .h~ .. prtep.lfttlon per III 
or _lut,lon aDd. \h1a-~ A.H7e4 \0 8M 1t tho ensymlc 8-'U.,,1_ 
.tlU ...... iBed. 0.1 JI1 and 0.2 ml. of solution .... a8"red, 
o'therw18e all coDd1 tiOGa _ft 1dent1cal witb the preY10lUl ulMtl'-
ilMo'ta. !he r • .w.~.t given Ut 'able 1m in tb.. Appadi.x ..... 
plo1;t.t OIl J'ipre If. 
aaulDd HaaaDIt fUW alaaiBiI ~. 
DU&ult,. .8 .noouaterGd w1 t.b the aolubtllty ot tbe 
\ 
paJetb)"n)ld uwao\ n pH,... 1It1s... (19'" toud. lbat ..... 

















pbNphate buft"et.' led to a ,."11)1& of anS:ri'\,. __ twen the 
aolUbl. pol'"tt.on 01" th. protein ad the ,rObin *t pa!'4Ml,lYW 
~ ~ lila1yale. Thus, ,_ •• pOesltd.. to d1fll,.. toM 
...... , aft ~ld ..-1v1., r_1alAl la Mluttt.oa. a1d 
.. ,... __ ,s.. el1lliaaUthe taftt,4t'Y which to .... 1' h1ft-
4 .... \he ap .. ~l. Awlt... ". ttS.d,..,. ,...,-,," 
.a .. toll_a 
10 al of Wl1t a Panthpo1d xxtnet (e3IPt.re-
~ _._ A~ 1. 19JdJ Lotl 80. 5071-67*>&9) .-
dalyMd apll'Ul\ .. It.'e. at O.1M ~ .. WIt_. 
pH 7.1;, tor.3 lacMn la •• ".,tn.... !be ao1tltlcm 
ouaat.de 1)be dial,.t. _.. ... ooat lnUally Id.xecl with 
It _pUe atln-a'. The butt .. waa cba ... a" the 
end of , botar's an4 41aly.l •• _ continued OYernlght 
tor an addl'i.oDal. l! hours. The pr'Gclpltate whlob 
tonaed Wd rewed b1 cen~t1on 1a tbe Iat,-. 
nat10M! BetJr1.Pftt" c • ..-1J.\.age .t a force of 20.000 
x gnYi ... ,. Iflit' lS .In... and at 000. tile &~n" 
_s pale Jollow aad we. a. a pH 01 7.1t. In tbe aub-
aequ._ ~1IIent8 ,hi. hormone preparation v111 'be 
"'~ t.o a. Buttered 10,.,... 
l~S. 
Becaue. the hontone wa_ now in a p!loapbate butler. 1t 
we • .,.e01 .. Qo change the aaaay sy_tem tor 1soc1tr14 d,~ 
gena... fa. method now uaed .. 8 th., of OOlow1clc _. K.plan 
.. 
17 
(1957). SUlca cells contained 2.6 al of O.lM l)ho8phate balter, 
pH 7.4, 0.1 ml of O.OOl5M TPH. 0.1 111 or o.lH up •• 1:um chloride, 
0.1 alol O.06Mdl-l&Oel~1c aOid, and 0.1 ml ot en.,.. eolut1oa. 
Wben buttered horaolllJ •• add_ ,"0 tbe cells an ot?ulval.\ 
_ount or pbQ.pha~ butt_ was omt'ted. The en.,.., 801u'101'l 
COD\ai.necl U.7 q.e. 01 l]fOphUlaod i.aoc1~ric deh~ena .. 
Pft~tlcm per III of a.1M phoapha". butter. pll 1.4. !able I 
g1'1es "be ex,per:tmanr,a! waults 01 the gteet of __ .one ...... 
tlons of butt_ad hontOne OIl 0.1 III of ~ _lutloa. 
!here appears t,o b •• tii.8ht ben.-••• in the 1"-. of 
Na."lon of leoe1t-rto "ehy<bi'080M •• by tbe 1 •. 0 IIll of lttlt .. .. 
boNoDe. H~ert 2.' m. of wftered hormone hae no eft_ .. . 
lxper1_nt 6. 
Xa _h1e .... 1JIeftti the • ..,.. oon .. t.ratlO1l wa. 
bcna ... and t.ho ~ '*' • ....,..'1oa __ d .... Hd. fba 
..,. 101utlOft •• the ...... a, 1A .~, ,., !be 
data .,.. ctvu 1n fable IntI ill tM Appedlx aDd U$ pl~'_ 
on Pi .... V. HeN 1_ appdrs ttbAt. tbe hOJ"lk'Jlle 18 lnb1bS:'1na 
the _lG1fllc react1O'n 10 tb* 11near portion ot the ~. 
Experi .. ·,lt 1. 
!hU expcr1m.c ••• pertol'l'illed _ t.8' ill oonstant hoa--
_ne coDcu.'ntlon ldth 41tt...-ent _."... conoen'tJ-atlou. A 
new ~ solut1oD •• ~pa"" "bleb coat.laod 11.1 mp. of 



















phosphate lJuCf .. ,pH 7.4. All at.nor oond.1tioat:l \«·fre idontieal 
wittl those or ~~nt. 6. T&,\i t'fisulta ~~l giver! 1n table) II. 
It SefJr1lS that the COM'tMt ~on.e concentration 
act1~t()a tho 9nllSymio reaction at~;lt.he loWGl' concentrations of 
anaYll'lf.t. At the h15h- eonoent,"'iou 01 • __ • th... 1$ no 
appreciable etten of hormone. 
maa~&bI!r."'bzdD_. 
The n.n en.,.... dt1d1ed wa. c1\l.~pbo.phae 
dehydrogcaase. It 18 a pan oE the ~o_ oxld..ftticm ~. 
During "'be anqaio prOCH.. TrW 1$ OOrtf'cwtecl to Tf!!fH. The 
re&Rtoa it catalys •• un 
D-&laoo8e-6-phoephau • m ... O-J*oJhOgl\looaolaotor» 
• TnW 
TIl. elUlJlhl UHCl va •• tSlpa) I\d.ch.nE'8I'IIen'. oru.ct., 200 
ltonlbera unlta per ...... W* 10. 116.l.3'. It aol:tttlOJl of etlqiM) 
wa. -prepand by d18Hl:y.t.1'lI 11 .-. 1a 2 a1 01 0.1 per e.' 
aod1u. bltarbonaw. pH 7..4. bat,_ 11_ ad. ... ...aen. ... bIlr.M.tIIAI •• 
Ixpers.-n' d. 
The contents of the cen. tor the lluOOlle-6-pnoaphat4 
4eb7drose.a ••• ear an liven 1n Table .Ill. t'be "'au, fable 
l..UIII 1a the Appatdu. }>1ot'ed OIl 11~ VI are .nN'"'' tor 
prot.es.n and hormone oouentrdl_ at ~ ~. 
There 40" to be a slight inhlbltion ot the eft.,... 
818'- by the buttered. h ..... 
... 
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The O!lIYf$) oolut:1on wae to'o coneCItrated '0 it \;lQS 
dUut.t 1 to 5 with: 0.1 per eMt ;Joo1um t,learboM:te bu.ft_. 
pI 1 .. 4. fhroeoonoen'trat1ona of _~ wore liuJ$:aye4 along 
w1th the _OIl_ three \1tblch contatnad O.!i III of buttered ~. 
The date g1 venin Tebl.eXnl'V in the. Appeadlx .ftd plot1;ed OR 
'1&U&"e VII ...... .lao ~'ed tor protein and bona.. COtteen-
tN'1Oft ., •• '" t1mo. 
the hormone ap.ln I.p;{.I(lIara ~o 1Dh1blt tbe •• .,.. 
• ($1 .. 1t.,-_ Ito.... awe theb\h1b1ttcm U .f tbe lame _1-
t.u4 •• , all tbne _~ oono_t:ratlo_. 1" would 8 •• that this 
1. ~ til vue lnblbltt.on but Q .-nit •• tation of ItQ.t8 other 
, 
.rat ....... u~ 
The .iN 'WI reqtA1rUc _.,.. "w1led vaa 6-pboaph(J-
gl.UCOI1lo 4~,_ ••• _ 'fh1a en.,. 1 •• lao part of tbe pmto. 
od.dat1orl 811mt_ The 1' ..... 1 .. i' _taly ••• le. 
6-phlaphoglUCOMt. .m ~ ' .. lbulo ..... '-phoopha .... TPI1I 
AD, ~"klnc of ih ._._ .-.14 .aU,. lM4 to u a~ 
1n108 of elWic acWt ,.... l1yeo1f.S.. 
The _.,._ ._ ob.1Mcl __ roSally troa SlIIU_ It 
•• ""*'1 eN •. , LK 10. 41-67). All en.,.. ao1tI11oa va_ prep_. 
by dJ. •• ol.ving 4 ••• 01 the ,...... ~_ 1D 2 ml of 0.1 
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~ ~ jmg·6..-12au:b9&lasSg r~l!Dt9an$. 
1~~tl0. 
The expor~tDl procedure and rengent8 'b~" the eeme 
es that tor the gl\1coae-&"pl'lo$phde dehydl'OSHaee ayet_ except 
for en.,.. and 8ubatra".. Two concent.r01Oft1J ot en.,.. .... 
tollGWGd .~photo'r.tftricall.1 at .. with tJle ~tMo Ocntleu-
t"tloae \\bleb ..... 1M4 0.4 111 ot butt.. borrIIoM SA ,he 
.,..--. The realts ot tih1e exper1a.n'. towec1;ed £or .,..'lei.ft 
and. ~ oo. __ ... 1on " ...., tiM, ~l"'O d,ven in T,,"le IV. 
It .p,. ... that bQttered hormofte is lnhlbl'tiDI "be 
6-phoepbogluoon1c dehJ'd1'OpnaM syat_, b'lS 6. wl~ \hepueoae-
6-pboepbatre ~ .. , 'the inbl.td,tlon 18 ot &I connan' 
Dat.ure tor the t_ l ••• le o~ ..,.. eono.eN\lcm. 
~I 
It was decided 'ba~ ~l11ap. the qat.. stadW 
$P~pho~.U1 "... toorutr1c'hd to show ..,. 110 •• 
ettect of parathpold hermoae on thea. Theretore, en .. , weJ.'e 
'turA04 tcwa,0·'.8 multi-.",.. sr.... It t.he hormone act_ Oft 
mIIUl'1 1nd1V1dwal _.,.. .,atau aBly SA a _aU wa1, ~he" " •• 
th. poul})11!", '!la' '" .,udylq the mul't-eR.,. ., .... a 
.rice« .tt~ of par~J.d hortlOM \lk1Gld o~1n. 
Tho :t~tl.-en.,. -ret-. studied wen .. _ k1dn., . 
hOllOput.e and rat k1dney rd.,oehondria. hoau. ot tbe t;ur-
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pho~~1ot!111. The eOU1"'8e or th() «tt~~1!ld.c ~~on. waD 
toUc."64 by detfm;:lininl tho cX"Jg'ln \lpt.411:G in a Va:t'b'ul-,. apptr-
at:Wlt. 
'~rbUf'& tlaaka \fOrQ ofl11bratfJG ~lth 8i8rcu.t7 u,. the 
mothod otUllbI'.lt ~ al (19">. ~hra _" on11bra1led 
w1'th Ml~. It. ~~ar tlPf! ~MI' Cfll.11>N~ .... _d. 
nfQc;U.e'~ _lu.t,,~ tllac1d tucbo1n aa t.he dye _e .M tor _. 
-~ .. tlW.4.All lNt£.... .d' ........ aad toft .... ..... 
piPIt" lot-o t.ha _.1a ~ of "le W'n.~ .... .-1.. .All 
..,... ...... p1pG .... !Ato \he .~s. 1.10 per cent. alkali 
ao1v.tioa WIle {i\$ iQ. the ~~ Ot.lpG of t. no •• l. ~ ab~ 
.., carboa dioxide J)ltoducod dur1ttl .. ap1r8t.l-. A 2 _ ...... 
plflllCtlo£ tUter po~ waG £014e4 .MOl"4ioa ta8h1oJl •• 4 1, ._ 
sa...... 1B *. _. __ wall .. ai.cl la the 8b...,.l_ OIl oarbon 
~. Wore- t.b8 .. peril wn w ..... ~ ... ~ I'1auI of 
\bAa eeltel' cups ver. lOY .... w.1Wl Ii tab eoBt.of lallOlla to 
~ .. alkali ~ ~p1U ___ law t.h _~ ..... ~. 
__ ..... to tluk Job ...... aleo ....... with laaolSA to 
rake at. t.~t, o_la. 'lb. tlaalut ~ __ eonl'KlOted ,"0 the 
~, 1MorMd ill_ tho Mth, aad eqdJ.1ba1)ed t .... t • 
• saut •• w1t.h the a_~. opea. ". MOopcooka ,.,. al .... 
and .qu~'1on wa. .. .... ~ £0'1:' aDQ\bel' lew .tnut.a. 1be 
conte,. of tho td.clMno _" 'ttl ... W1ppMt at. tibe ___ .... 
""11'. of lb. "_lA 8. l' ~ 1.ateJ!'l'8,la. The tlAa. 
Wft ...u~,ect .. ~ *U. IlUMl then redia ..... __ -. 
... 
JO 
'the vaf1.ou ..u1brat;loa .... wiU ........ w1tll .......... 
ot.~, .. 
UIWt •• 0\1\en1 .. Wl .... , ell Y8l_ ..... lft 't.be 
Mbl.u wUl ,.,.... ........ t.a ............ , la, oar .. 
.. Uk.. ~""t all wl ... wUl .. eo ....... tOIl n_ 
and ____ .---'.t ~tiIU pre .......... en4_,.. 
PH .......... 
TM ....,... ... of the ~ 1Jdh .a.lMaa. a' 
30°0 ~ aU ....... 10... n.a._ ... 1Ib __ ., • 
.... of 100 eeoWAUoas per .~ •• 
The pN-oed.ufta. data .... tigure. t .. nitro.-. phoa-
pbona. and ~ " ___ Nl_lou appear in ,he App_lx. 
For the JIUI"P-. of walutlon ottJle wl"l .. eU.au 
or ""'bpold h~ prepare_i._ OD the • ..,.. q .. -. " 
•• utd.vanl1 cleoid .. 1dlat. • 4Utereno. 01 110ft \baa ., ,.. 
0.,_ 1n "he oxypa "",*_ of the • .,.. 1D 'M -bAn •• ot her. 
__ and .. .,.. 1ft the pre .... of h ..... would eonnlw ... an 
ettMl_ ft. ___ of tbe _ •• d .... toaa at 'tbe t...uaet,lOD. of 
eaob .apert.aen, W'8I"e ,he valu •• ".... 'or ... pl •• it the OXI-
C. ~. or a hfpo_l1etlftl .,.d. at the _d or 30 ...... 
were 100 tI1orolU~.. and tile oq_ upt;ake of the ••• ., __ 
ill the pNGa'lOe of honlOfte weN eo td.ef'oU'", ., ttl •• d or 
30 adJMd;_, the ~ dttt .... "_we ,It. WGU14 be 
20/100 x 100 • ~'oS1D.oe ilh1e 1a 0'f'W ., per 0-*, ttl. honto1le 
'WOUld ..,. sald to 1hh1bS,t. this hypo'tb •• lcal _.,. .,_ •• 
.. 
)1 
It ... it, .... __ • I,*,& _iii 1I.11::U1.aD 
Whl'. Dlblno ra~. o£ the Sprap .. naw1.,. 'type. weft 
ldU_ 'With dher. !be ld.cla., ....... qulekly ~.dt ~ 
of fa' and thev protGot.!..8 ..areae, -1ahe4 j rdnced with a 
~ aealpel. aDd .hen m.oaalud w1t,h 9_1 .. - of 0.2. 
~ 
~ eo1uUoa 1n a Poner-F.J.fthj_ bomogelur tor :) ........ 
Tbe ' .... tun 'W •• _1ttta1ae4 a, (JJJ'JC. Ii pGI'1d.oa or w.. .... 
~. _. heated tor lS rd.ml't •• in • bo1l1na lt4&." batJl 1a 
O"*' to 1M .. l .... all • .,.. ... 'lbe 'bQlled no.a--. ._ 
u.s ~. the Ge,.a..,l. 
Ex~tll. 
the .-hod. otUIIbNlt (19'7) wae .od tor the t1ft, 
.~.. When citra" .e u04 aa ___ ,. t.hwe w •• DO 
.... pfa~1oIl by the k1dae:r baopna_ .. md 'b..rore, ,.... .. 
ad "....,a ..... ued to 1nit1at,e .. 8plrdl... !he ~ 
....... ~1oa ... wa ... ," L111,. ... P .. a~old !xtraot (upt.r. 
.~1oa daten Augwtt 1. 19J'ILo\ h. 1146-7(6177). the .<<It.en. 
ot 'M flaPa ar. Ii..,... lft fable ,. na.. .... equl11'bre\M , Id,nuta with the .-ope". 
ope. ancl .3 •••• with ~ ol_ed. The hoaopaa\ft .... 
tr1pped sato the _tn. ocapa,...". at 15 • ."colld :tat.nat. aad 
equlllbJrG.'loa ._ o.o:ubi ... tor another 7 "",.a. The 11..-
.... 1ag. "" Uk_ ae 8e1'O.... !he "ftllu. 1n fabla VI 
~ t.he ... neot dup11.,. 441t....u.tlou. 

















rl,. "'(il\,~~.a ill PIi}'V!Ji~lt~l~O'.{l ~:;.~'<) 
."1' 
...... 
th~ IM1tWli.l ~/lI.la~D Otti't"l dU;pll .... 
ovJj~ ,,! ilrti-:3t"'mj,.ru;.t 10itUh 
r 
~u. 
~ 11 •• _pea", .at Wa , ••• tor \he 
purpos. of .. Saa.~ .. ~ __ .1, the ett.- of peptlta 
d~ ,.n\llnOld llonacme •• 41 .. d.......... TM he ... 
vaa lDaftl .... lq pepet.au 1.11._ . 
.... 111 otLlllF" 'ua*,"U Idn., , ...... 
_Uoa .,., _ .. , 1, 1959, LoIlo. 1146-706177). 
pH ,.., .... ...,. .. to pi 2.0 wltb II ~. 
8ad ... ".~ ....... tha ......... w1Ut 
a .... 01 .,....u ......... tor 17 lMAlra ., ""e-
M \he .. ot laoIIlNI.s._. ,be pH we _jut" -. a 
ft"' • ...at. ~ .... ~ .., .... ldMl 
,.,.ia ."lvi",. ft ........ 1& .... pi _ 
1" .......... ,..., ._ .21kJ*etk1erio Hid. Db 
_~ wUl .. nt .. " to •• ,. .. iIl ~t .. ... 
--.. lIM.' 110\ ta .8 1. w. leap. fro_ .. ... 
.tn. ... 1' ..... of .... friI ...... 
, AIaoI'. 1ddaey __ ....... pre,. .... wl* 0.2 • 
....... I01.loa •• pnftoual), ... WIlt.... eoad1ttl_ ., 
the ...... , ___ itl_leal with tho. of ~d 11 
.eept til" oquUt.bN'loa ........ d,tt_.'. !he ...... 
It ••••• 1d.tm .he atopoo" OpeD _4 ,. .s..t •• wi. til. do, • 
.... olea... len readlDca were thoa tak_ 9 ....... atw· '" 




" :ra_1oft data appear la Yab1. m. Apia the ftl •• reP" ... 
~be aean of _pUc ............ ,s.o.. 
Bo1lb \he pepd,ft dipated her __ 4 at,.'" honIoM 
........ 8ft lnblbltlttl tbo ftap.aUoa. 
~1'. 
~. 12 va_ NJ)lefted wi,. 0.2 III of anift ... 
popela ina .. l,.... borao¥w.' ftW kJ.daeJ' --....... pre-
,..... Sa 0.2,. ....... aoluU_. All GOIIll1'_. iMl ..... 
..u ..... ua .:IJIn ..... 1 ... 1 .. 1 .~ ~o .. in .~. 
12. , .. aU 18 81.- b talt1. 1m t.a toile App.tlx .tt the 
ft1ue ... ,...., "' ..... 0£ _pl.l. __ a_ .... t.l... riP" 
1'111 ... fl pl_ of tJae ... .
!be lDhSltl.I •• o£ 'both .. _ ,....,...U- ., tbl_ 
......... aUoa 1s ... .-lJdac. D 1e lM~ ..... to, 
,.,._ Sna.lft. ................ ,...,lN~l_ '" .~'el1 
80 ,. ... ami _1". ................... l' bJ .. ..-:ad .• 
--.lr 50 ,.. 0" . 
... IC All,. ad Ie ......... ' ..... It_ • 1&aI 
IUiItIIIIddI EaIiIIIII." .1tI.1iII.&I.'" 
fh8 .. _ ...... ks,.. •• w rurItJ the .... .,.. . 
to 8M it • .,. .It_of • __ enld '- 0"'''' _ the 
epeolt41ae4 ..,.. .,.. iJI tm. Id.~. I'._~' 
... ,_ .. Mebondrla WOllld .. 41 •• 01un. it " weft \he 0111, 






















13 , ( 1j);"1~)j 
~. 'J:l),<!l 'N.ll£,;~'" in p~~ant~lf;)$ll, ftl:~ ttllii) 
ii\t()~l ... l~.toJ* ~h0< duy~11~t. 
d,~t,~M1J~1'J.,ono., 
;.'. <It ~h ;' '!! ""1, 
.*" $'"""" ,.1...... .",. 

















10 20 30 
MINUTES 
-0--0- t~"~tl~tttlt c.l c.l ~'ZOt:~$lr1~to wl'bb o.a 1.U 
1-~b\.llti,th;:rl'\;}l(l 4)xtrflct, •• H4")t5(;;'.fg;ij)VH:l.~~)wl th .0.2 
t:'U ~p.~,~;1ff$Q'UiMll ~.ltn~lOQe • 
r-----------,.----. 
L 
n-., Id.toehondr1.a were pre,.... t .. 0.2 • ..,.. 
8*'1011 ........ .., IobuiIIw (19"", .. 4 setu&etw and 
_ .... (1950) ... toUcMt. 
"- 0.2 • ...-0" Jd .• ., ~ ..... .u.s .. 
tor 10 _ ..... , aooo •• ,.a. (Mad 160) ta _he Ill-
___ "QMl Iebl..-.. .-JPt.tup .M •• rAJ. ... 
................ ed ....... 1a _ .. NfI'!a ..... 
'tJ1e ....... - .... ,...s.t 111 2.'111 of 0.2111 SUOft .. 
...... ,.. oJl1af.Ml JD 111 of ....... Gad _ ._ 
~ ... ,., a 1Iima •• aftd e.wUupd a. W ... 
!he 8U~' troa Vii. mft10n •• also .... . 
.,.. _s.m., we- nSWlpeftd_ II .Mont U.e, ..... _-
lHd, and. ceat,ntuse4. fte 8UP""'''' "'i.e 
hMU.oa aM ~ \WO ~ ... _" _OIIbiMcl .. 
.... .-.uua.s to. 10 ~ •••• 9200 r.,.-. (head 
296) aad .. cPC. •• poll .. of .,.hoIt4r1a ... 
_eMd w1t1l 2., ... of ~. eoluU.oa per oftstMl 
10 a1 ot beIaosenafie ad tJae mi'oebcmdrta .... .....1. 
_ted by o~tqfttoa. 'tM,.not. .......... . 
.... aM. the ."ocbondfta .... 0011-,_ asaiD '" 
.... t.tuaa,* at 9200 If.,._. !he t1Molpelld ._ la. up wi1fll 2., .:l of O.2JM au .... 801.-1011 per 
10 a1. frt ert.stMl ...... u. '~.a •• hMhd 
t. 15 ...... til • Itollt ___ • bdb .. i.aae\1 .... 





!be aoti ... an4 bani.,. _~o.honclr1e ......... 
AS.,.. -me ., ... , •• e alb ... ". Oota~t l1tMd sa 
table VIl t It.fWe adeled to t.be tla"ka. £qul1tb"~lon •• tor) 
rdAu_. wt.,. "_atopeoeD open and , .s.nu-.. w1.tk "'_ 010884. 
'fhe .toobondl"'U and hexok1na .. in the .W .......... ,",pp" " 
15 eMODd 11&..-ra1. SoMo the M1a ~MIJt,. and aero .. adlQBs 
'MIN taken after a tiDal ~111bretloft of ,. ..... mtautee. 
~ •• no .... ira.1 ___ the mtocboftdr1a •• 
• 1 ..... was ""' aa eublrcrate. 
~lJ. 
Suooinate •• \heft -do- .e ........ tor •• 1Il .. -
~. W \he oc:m41U •• _" ~M __ •• _. c1 ..... _ 
,,_. tho l"Uul' • ., tb1e .,... .... alwn 1D talal. U. 
DIe val ... ~ =- .au of .plli.a'. dtWb ....... t1oa •• 
l' ___ lb.' tho _-., •• hoNone 40 .... at.tMO the 
Napirat40a of kWHr ."oehondlU "..wed trca laotoD1o 
t'NOO... 'the illbUd.t1orl r4 rup1ft'lOD ", Plfl*iD wfti .... 
ho ...... leeUU ........ 
f!aU1i '1Iia:a,-,\aD DH4t 
bp..usel'lt 16. 
An n~ vee _4. to dataMM the 'YPI of 1Mlb1-
tioD dltch •• b4tial w:hlbi'" by the peps1n 1nadl.,.W __ 
acme 01\ auoolMte ox:lda"loft b:r k~ .'ooboftdru. At, the ... 
r , 
i 
1. £!. ). 1, 
"i'· 
O.ll~ pboapbf!it~ b\;lft~~. 0.4 tU 0.4- ,,1 0.11- M1 o.lt .1 
~ 1.1a,. 
Q 2t~ !~Cl~ ""'1 0.1 O.l. \1.1 .,' "'. ~. 
0.4;, ,1& CUUn,l;t. \.;'.1 0.,1 0.1 0 .. 1 
O.2S1 .,ue;r,Qa ... 1.0 1.0 1.0 1.0 
ali ... sJ;uooa:!) 0.4 o..} .i' OJ,;. 0 .. 4 
o 01~1' 
.. 'm<!; A'rl 0.3 0.) 0.3 0.) 
1 
1 )I lO .... ~'t~ oftooru.-'tll0< ., 0.2 o.~ 0",2 o.a 
~'a~.l" (h,) 0.) 0 .. 2 o~ ,.$> 
n.Mk1I~fH~ 0.1 0.1 0.1 0.1 
Bo11$4 litl~ooll;ond,.a 0.1 _ ... ...,.."'" ....... ,""" 




.. , .. 0.1 .~ 
AotiVO' homcu1l,l .... _-
.. --
.,....'. 0.1 










With 0.1 td p.l:~.i~ 
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., ~ Y~lQO. _.on in; puen:~l •• l1 
ftpttttlHllttf: tb\;!J "~1 ftl\1a. ,tit 
tb4 ~U~'.tl1)ttf;l~Mtl~ • 











t1me it was deoWQd to tf)~t tho active hormone _~"ct acain. 
, fri.ltsll Pt""Parat ton of kidney mitochondria •• pre-
r4l"tMl frcm :lao-tonic GUCl"OSO $0 lut.ion. The:do toehondri~ ..... 
'Ul.red at 3concootNtlons of maectnate (20. 4e,ed 00 mioro-
molee). 1\m COIlCentrattone of pepsin 1nactlwted horr.J)ft8 (0.1 
ml and 0.2 ml) and two coflContratioM of ~ctiV9 hormone (0.1 ml 
and 0.:2 al) \$'" aleo (t,$NYe4 \-11th tho three c:onc4MtrntlONJ or 
cubstrate. The mtochondrial concentration ~afl the .~ 1n all 
llaDks. All other condit.ions weJ'"Q 1d.entteel with thos. ot 
Gxp~'t 15. Tho excess eubatrate and hormne. wen added. 
ift place of 'WeMr. the f._ns 01 the duplicate detealnatiou 
are gty. in Tab1e8 lXXVI to IL 1n the Appencltx. 
The values o£ "be _4M at , I11wte$ Wft plotted by 
the _thod of L1newea"er and Burk(1934). '1&l.U"8 II ahowe that 
popslD 1s inhibiting the en.,-- sylJta. It app_" tbat the 
1nb1bltion 18 of the uncompet.itlve type. In this type f4 
Inhlb1t1on. 1t 18 •• amed that ODD at.1U haa 
1:;8 .. 1 4-<-~); ESI 
( S.DIIU" lye) 
Tbo day tor ttl. aalft ~_ 18 inconolualft. ,. 
tJle concentration 01 0.1 m1 ho.naooo there 18 vlrtt.ally no eften 
Ol'l reeptrat10Q at all 1..,,1. of" sube\rate oonc,.mwat1on. r'¥oep' 

















12.5 25.0 50.0 
VSUBSTRATE X 1000 
~--------4It----' 
b 
b~ conoatu,·.'lon o£ a •• iAa'., tbe hQnIOJltJ doea n. Me,ra 
to a.t.fect tb$ "_PUetton 01 k14ner a1tooh~...a prGparocltrom 
i80tonic sucrose., 
f~"0. st ~~D IW!. .... S'W ~!§ sa laSl'l1l11w£1 
W.!tSQh~!ll£J.p iXlarJl1 &:ala liD~rlsa&s GJ!St9!1 
!be 11'elC't _.,. til atem tested wao rat ltj.,d.rtey alto-
cb.ondr1a prepared froG hJ'P~c auCfO.e. Ziegler Mel .L1Dnatt 
(19") l .. ported that mltochondrl¢! prepared fro. b,pe1"tonle 
sucrose wore morphologle:slly intact and that the oxld&tl,a 
ot oert.a1n substrate. ot t~ cl tplc acld qele, malnlyoi:trate, 
could not be ~udled by convontloaal mAftoraetr'io tAtc!mlr.m.ea, 
'bee. use they weN In&ceaatbl. -.0 ,11.1.- r.spenl .... deb.ydrogen-
,!u ••• in the 1.ntaet m1toehondrU_ Rove"fer, wben til. ad.toohon-
drla w".. aonlcally 1rraduted, aU the _b8V'~t~8 of the cyole 
were: Oltldlsoo by the d18rupted mltoobondrl&. Sm". the neo ..... 
I$ary' equIpment tor .0010 ift'8diat ioft WAua %'lot .v&liable '0 the 
author. it __ thought ttiat dlaruptlon of the tntfilct mito-
ehondr13 could be obtalntlJd by l,.ophi,llsatioc and then re-solu-
tion or the t:dtochondrla In hypotonlc -..41a. The next ... t .. of 
.~l_n"a _s undertaken with _hie goal in .d.ad. 
It ,.,8 -lao bell.uftG ti'U'lt the peps1n lnaetiva.t" 
horaot1e was nat a wlld c'lft'trol for an inactive 11or'$one. It 
1" true the p~p81n dl$g •• ted hona0ft8la J7~hylJlo1o£1.cal11 UUlctlye, 
butt the tinal preduG' 01 dlt.~t1on is tn reality not, a m«11£l. 
~ but a boat ot .all peptide.. Th .... tore, the hONOU 
4S 
_a inactlvaW by two cnber lleaD., bot.h mod1.fled tbe bonaon. 
but tho basie protein nuelwe r_ined. 1ntac'_ !be two _1~bod8 
or 1naC1U.va~:Lon V8ft ox1dat;lon and .... ,..nt w1.htol"llGldehyde. 
The MUlod of HogeboOtl ., a1 (194.) ._ uaed 'k'I J'IN-
pare rd.tochondr1.a ~ O.S8f-t: ator". 801,,"on. I\ 1 •• e folio.: 
A 10 per cent kidney h"'pMh wae prep..... in 
o.e81~ alOJ'll).. aolutton with a PO".r-Elvehj~m bomo-
geal.er. Uomosenlsa'1on wa_ .~ tnued for l minutes. 
!be homogenate waa centrifuged ·bl the InteJ"Datlosl 
Retr1geratfld oentr1.tu&_ tor 10 tI1m.tt •• 4't 600 x 1"'*-
v1 tr and 000. The eupernatant ~.. aa... !be aed1. 
met _. re_ape:ndocl 10. 2., ml of O.8t!M sere •• 801u.-
tion por ,10 d ot or1gmal boaogGnate and it •• 
rel~_laed tor .3 m1nutr... The .econd bomogena .. 
• _ eeotr1.tuctd asain tor 10 mUmt •• at 600 1t pavity. 
Ttl. superna,ants tr-. both cGl$r1fupt1ons ,.... 
__ bed and centl'Uupd ,3 t1M. tew 10 Id.a... a' 
600 x ganG,_ r;;.a.b tt •• the s~t.ant 'II •• 80yed. 
'the altoQhondl"1a 'WS8 coU •• '" trom the _,.....tant. 
Dr centrl.a.aa'lon a' 23. {;(I,() x gravl \y for 20 Jd.ftut ••• 
The J!illt.oe~1al pelle' _s wasbecl .3 t1M. with O.8ltM 
.uaro_a aol"'1ol'l. After eaeh waahlng the II1tocbondrlG 
were resed1taent.04 by centr1tuga'tlon tor 20 m1ftut.ea a.t 
a,.O<.K: x gl'$ri",. The tiMl pell., •• takon up ldth 
:3 111 oJ: water and 1t wae. quickly tro.en aftd lyoph.l11I1Gd. 
46 
l' woe hoped. that wben the dry powder w. taken up 
into hJpoton1c 801.'lon r ...... Y that the mlto-
chon4r1a t«)Uld d18Npt _d nleaee their on.,.,... Thia 
preparation w111 be ftffllTed '0 a8 lyopbl11s€td a1to-
cbondria prepared from b~le aero ... 
Oxldised pnntb.yrold hoJ.'lllOlle _8 prepared by a modi-
fication ot the mGthod ot P..a •• uasen (1958). He reported t.hilt 
oxldiaed parathyroid bo~. ~. physiologically inactive and 
that the lull act1Y1ty could be reatOl"ed by reduotion with 
cystelne. it'!u,aUi&en (1956) used a highly purified end ..,t:1" 
p,u."._hyro14 hormone 1n hie _u41aa. neiohe" {19SS) d--... 
rstrat..d tba' the LU1T' $ Paratb:~ld mdl'8ct va. al$O pbJ'eio-
logically lnae\ivated when ox1dl.ed by the same proe«lure. The 
oxidation of the bolWOD:& is as tollOlWSt 
0.06 m1 ot )0 per cent b14ropm peroxide was added 
to a , III Y1al of LUly' IiJ Parathyro14 ~rac' 
(exp1mUon datot Me,,. I, 1960; Lot No. 209'-723416). 
Tbo aoluUon vas allCWecl to stand tor 30 m1nutea at. 
1"0011 'tGpt!!;:ratUft. At tile cd of 30 mlN"-.a the aolutla 
•• quiokl1 tro_. and lyophi11s"_ The 4JT powder __ 
th. reconstituted to S N. with water. This pr8pal"atlon 
ot ~ 18 nt.wed .... lyoph111sed oxldlaed. 
hormone in _b8equ_~ expe ..... ent •• 
r-------47-----
b 
In ord.r ~o detem1ne it oxidation ob~nse4 -7 
eh~C't_ls1;ica of tho ,Pitratbyro1d h.o~ t the ultraviolet 
spe~ of oxidued hormone _. COtll~r.d wi'll that of the 
acttve hormone. 0.2 ml or oxidizq lyophilized tlnd l"Oeon.1-
tut~d hormone was diluted to .3 ml \doth O.OOOlli bydrochloric 
ac14. S1m11ar1.1y J an a11nuot. ot lyoph1112od and .. ecoruJtltuttKl 
401#1\,. horm.ono wa. diluted with the 8~me Acid 501ut,1on. The 
8pe·~ ot each wa. dotend.ned uet"" ) ml or the acW ae 
blank. Then ue1l\£ the act1n h ...... aa blank, the apeet.N. 
o£ the ox1dl.od h~ 'W$8 •• eftI1ned. This ecoond procedure 
wag 11'1 reality m_lttrlng the dirt .. l.,.a 1n the spectmm8 of tM 
tl«) ho~a. 'lhG spectruas at aat.iw and anal.ad !lor_ne. 
_...,h,o'\C1 in '1~. ;& and th. plot of the dUferene.. 1ft the 
s,Pe01iI'WIe 1s in F1g;ure XI. 
'1gure 1 d~tr'ata8 'h~t ~'l. oxld1aed hormone 
8I1eetrum oroaees that of ~b. aotl" in t'\fO places. This 1s 
8",1<1_0. that 80fle goup.. I'!IO. probably tyro able. b •• Uftder-
gone change dunngoxlda'lon. Figura XI demonstrates the 
appea"_e of n MltUaum at '240 mlU1111crooa 1n tba spe ..... 
of 'the oxidIzed hormone alaoet cuantltatlvelr .~ to th@ 
d ..... s. at 270 mUl11d.crons. !'h18 18 turth.,. evidence ~ba' 
e crouT' on the ptl"tbyTold hor'moae had undWCOM change duftl1l 
ox1da~1on. 
FormeldebJ'de inti. 1ft'" parathyroid h~ W8 
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r 
at (1956) glvM bGlQ\':: 
O.Os ml at '7 per cent £oft$aldehy40 was adde4 to a 
5 ml Vl4l of' LU1,.. fI Pe.niltbyroid ~act (exptra tion 
dat.e. !'tn1 1. 1960; l..ot Mo. 209·1!.1:!)4.16). The solu-
tlon wae allowed to atnnd at rooP.,I t~etu" tor 
lOO hour.. At the end of th1a tl_ ttle eoat4mta of 
the yul "dOn quick.l.y froaen and lyophi11lted. 'lb. 
dJ'T powder was reoonstituted to tche ar111Nll volume 
l<11tJl , ml of _t..,... The mat .. 1tal did not d18aol".. 
evon upon t.he add 1t ion of ~ _all amount of O.lH 
hydrochloric acid. A tine Enubpentd.on ~s prepaNKl 
by _DUBl h~gen:1.atlOft in a tape~ fil ... ~ 
sent.or. !h1a prepa.~atloft is ret~d to $!iS lyophi-
lized tor_ldebydG~8. 
Since the ro.,...ldebyde '1"88ted hONOfte and oxidized 
hom .. were l7ophl1ised.. ~ vial of LUI,.' 5 p~thyT01d b .. 
tn_ (up1r'&t.lon dat •• ~Y 1, 1960" tot 10. 2096-123416) \,.. 
~l.o lyophlllud and r.OOft8'l~e4 to tJle orlg1aal Yo1uae wlth 
, a1 ot water. Thls e\ep wa_ talwn to i,nn. ... ~" the Mme 
YODtUe .. pounds ... ~_ upon lyophl11_i.oa. 
r",,~~ 11. 
An 0JU11II:e solution was prepared :tJtoom the lyophl1:t..Gd 
o.eSJI sucrose mitochondria. Th1e solut1on contained 270 mioro-
Il"UI8 UVoICJl pet-O.:! ml. The first. wbaVftte ••• te<1 wa_ 




'.i.'he oquU1bration tiM. _" ) m1nu~es \d.t\h tho atop-
cocku open, J tdnutea with the etococka o1oaed, and 7 a1nute. 
after the euayme solution and huokinase wen tl"1Wed into the 
!~ta1n eocpartm.ehtt. 
Al~~~i; 1n 01 W>'.ilta \flUI unable '0 1I11t14'. retlpiration. 
Bx~lg. 
In 'thie expmawn'tt. suoctnattce 1tla1 Wi_ t •• aub"t .. ". 
for \hcl •• ,. solu:ttoa. All coaci1llons. otheh1 •• WfWe 14en-
tical wt\h tito_ of _pGrUent 17.. The t'esultuol ibis e:z<p .. t .... 
rJ~ are· aiven in 'l*able XI. 
Ther. appean to be en inhibition of respiration OJ' 
lyopbUla_ active, torma.ldehydti; &nd oxi,dl __ h~a. the 
1nh1bl'1on bl the lyophil1 .. t"ormaldehyde ~o_ is much n'Q"G 
~e4 \han that ot the a_i • ., or ox1dll1ad hormones. 
Expe.J"~ 19. 
r.x~J.ment .1.8 _18 repeated with the "Gptrft~ioll be1.n3 
allowd t,() proceed fora lOUie .. t,i.lh The .lues giye.n in 
Table III rep"."nt the _ana of duplicate d~11nat1oruh 
Ap1n there is an inhibition of reepirat10n by aU 
the preparat10na of' lyopld.1Ued. honaone5. The f'ormaldeh)'"de 
hormono still 1nhlblts t'lOre than tbe act.1"e .. o:d.dlaed bomOfte a. 
hpw1aKm\ 20 ~ 
It ""'. thought that the addl'!oa ot ~h. _11 amount· 
-Q.3 lla012 
O.Ut 61uoo •• 
1 x 1O ... ,~ o:rto~- (# 
O.OUt It':P 
o.l~ tlfl oltNfuJ 
Ll0,b,ill~.d ~.tl" 
h{~M 






}"o\l Yfl :fr:rltl:;r:1$ 
0 •. 1 
o,l~ 
O.l~ 


































~'f;)pb1U.4)d 1,1Q'£libl11.e4 . W1-oo.~~a .t~l 
~i:." _ , .. , .0 .wa~l&*,_ ~.... "'" ....... 
--
f:~_'" _fi;~1i.d I.".." 
0 0 0 
11 10 7 
i) 
'l 11., 
)6 lJ 2Q 
49 4iJ. 31 
53 SO )0 
10 60 4(' 
1a (1~f6) 11 ('"/0-11) SO (l.~a-S2) 
&6 (86.36) 19 56 (79~19) (SIt-sa) 
91 
(91·~7) ~ ( aJt 1) 6l; ($;9-" ~) 
e. fM"alu~. 1ft p~ .. ntl' .. ~ll\ •• 
*~ aotual y.~ •• of the4\\l-










~t (fJ;,., '1 ) 
16 ( 7'7~1a) 











~ 11" ",!r:~21 
fJ :,J 0 
1O 1 a 
'1) ~. 1"; 1.a 
36 aa r-.{t'" .:;:, 
l.u )1 )2 
60 2.,6 ~ 
10 !.f9 , ' $2 
as iii ,t:.i 
91 18 61 
~1O ,,< 90 ,76 , . (lOf ... Ul) . ' (8~4) ( '13·'13) 
~ 109 90 "'~ " . (120.1)1.) (1;)$-.113) (36~91) 
(14~Lo) 125 91 (118 .... 1)1) ( ,'" 0.:.'·'0} 'it 
a. .. vllu_ b1 p~ti_.t.. ,U'O 
tJ:~il) Q,e'~ .ah~.$: ot t:111) 4~. 
11M'.do'.dw&,1.1I •. 


















of ...,Gbl.or10 aoid to 'h • ..,lele ~pb1l1." towal ..... 
....... __ , 1ft \be a'Ct .... _nlubU1 .. 1'. ,...,e .-
c_Wi.", • the _._ iAhlb"lOl'l ~ ... pl. ...... _ ttd.a 
".,.--1_. !be ... 1U4_ of ebb ~.3U. tee .nahd 
wtft 11. wi ... of ab"" •• ~l a1ooIao1 followMt ... 11 _J}aea 
Of __ (~1,,6). h PNOtpl_ ..... .,11etMd by ... 
.s.t\lp_s._ and _beD dI!l. over ",""W a'fl1tur1o Mid 1ft 
• ~W ... 14 ..... r., 4... Up-. reo"''''''. with 
___ .. \be 1'0~ Nt .. pNOlpl_'1oft .... *" ,.. .. atU 
dicl .. dtHol... tM ~ ,.,a ~.1MIA11~ to .. 
.... .... 1..., ta ... ,.,.. Ilea ~ ... 
-,. .. 19 •• ..,.. ... Wi.sa ,- _SA .. lJ'oJrrk1-
11_ ~ ....... ........ III thfA ..,.. ... .. 
." .. of ,.pas.a ........ __ •• al8e .... 1... AU: ... 1-
'1_ ..... 1 ... 1ea1 wl. '1boN of ~_ 19, ....... the_ 
a ••• __ 8Olu'* ._ PI ..... ,.. •• 1JroJ*w...t' 0.6_ 
8UG'OIIt Ill'........ ... .... .,.. ___ • ..- eo 
.......... t .... per 0.2 111. tho ... al'. aft ... la 
taw.. XlIL ... ftl •• npn. ......... of -.al ..... .. 
Jd.1lds. ... 
1M elf.' or foNaldebyd ................ -
...... 11,. ohaftle4. D 414 .. an ........ pl.,to. lItepbt-
11_ •• 'ft .. _U" ...... ..ul fJaIIlbl1Mad the 
rupinUOa. Pep .. ilMtdt.aW hoIwIM.- l' &1.,. ..... alao 
..ulSMibtt4d ..., .......... 
t"'Ol111111 •• d~at.~·:1e 
.... ,.'~~tm'" it 1Jff._ '1l4!!J»....,J-~H.L,..,. .. If. '_" t,QJ • 4 'L8!81~ 
;:; 0 C, 0 () () 
.3 6 t~ ;> S 4 1;. 
6 1l!'!t <.. 10 11 10 n 
9 IS 11 18 16 1, 
12 2$' 23 2S 23 1:> 1, )0 26 lit ... 26 ·20 
1,0 )1 l!f. ~, ' ';i ,31 tlS 
21 !~ ,0 43 31 28 
a4 1+8 4$ 52 J~ )3 
21 56 !10 SO ttt) 3? 
)0 61 r!6 ;> 1$ gt~ 4 41 
11 61 62 '10 S1 t~7 
l"· 61 13 85 68 S6 ." fI (61·-82) (10~16) (lilt-af~) t 64.-10) ($4-S7) 
.4$ '3 6~ '11 76 t6l-~4-) (90-96) (*vC» (93-1JO) ( 1)ow6~J 
~1 113 100 nil 9~r ' 18' (uo-USJ ( ~}S-lQa) (112 .... 1~J) t91.-:;t1J ( 1Q.UO) 
a. 'alu~. 1n pn»,.:.rntbllilale ~~ ttl .. aetlJ:d d:l.~t~~llca~~ VQ1~{) •• 
J? 
I"" " ,a .. .till 1 .... IIIHlf" ••• MlIIIIIII ..... 
IlVIIIIlI ID»&EIII I.DI IlaaJDiI M£III ido,,. •. ..,.. ,...._1 ..... _ .ned to In an efton 
to aUd1ae cd.tnM. . .lMe •• ~JHjJ4ftIl hwa ~. 
SUU'O •• 101uti.oD .. al.-. .'if~Peanr ...... «UAtaWr 
and LIDnM 19"', 1 ... ~ ttY, .. lropldllau. • ;pn. 
.......... IIIdU .. ,la W\tld be .*£_4 .. .., ... 
'*'- up lMto, ec4._ .... . 
At_, --. .... CUI ...... ...... in .... ." .... 
of .. vuLous ....... 14 ......... wllWl ... W ... be~Ur' 
apla...... ... ............ .w .... ~ ........... \11.· 
,.... 1ft th •• 4_ sa ... tIltt7'ww. ... J.... • ... , ... 
.. .. to ,... \be ............. , boa .1_., ...... ... 
Glptut4.oD aM ~ 1ft _.. _w."~. t.a 
the .am ..... ia ..., ... tt11rd ..... . 
'" .................... JftJQ_ .. 0.2_ 
8'*'0" eo1aU_ •• iWftiftt17 .......... iDttMfIl, tl1dq . 
up tbe t1Ml al ...... .w PIll- '" 0.2,. ...... U. 1.1 
pella wa_ tat_ lIP·., ......... ,.., ... " .. t1M,,,,,.uklJ 
tI'o ..... lJopldll1 .. , "M1ta,s.- fit ...,.. ........... ,... 
•. portl.oD of "' • ..,. ,.... '" ... .0& ..... ill 0.", ftaoaphatc but""". ,.4. D .. .,.. t., t.b18 ".. .... woa1d dt. . " 
Ib."~ ........ .1 • ..,.. .... _lUi __ 4 ,u. 
..... .,... ...w "',".~. 
.. 
Pnot." ........ 1 ........ '. 
tile ...... sa _ tU1 ., l41",t .... ...,...W 
...... ( .......... ct ... , , • ....., 1, 1961, kit 
... 9119-m*, .. ,...1pl ..... Wi. __ 
.~ .... ad __ "" ........ at __ ... al 
(1916). 
~_ .. OICldUtd __ • 
•• __ 1 ... Y1el ., Ltl_ .......... W 
...... ,apia'" date. ,..., 1, 1961, I.e, 
... "'7)744) .. odU ... .., ... _hM ., 
·"1111 •• - "".,. 1M ••••• IIJ* ... ,...w. 
......... _t&lft... !be,..,... va • 
...... ,t. ....... t;M ... bod 01 ._.1 ... at 
(1.9.), 
~""""'l&\ahrd • ..... ~. 
OM fte1 fII LUlr" .... ~ ~ (apt. 
~'loa cia ... ,..., 1, 19611 "" .. , 9159-
7J74Wt) ......... wi ... teNl1d.,... .. ,... 
~ .. ...s.w. tbe ,. .... __ til •• 
........... " ..... tW 01 • .,... d 
'19.' • 
.. ..-u.aw ,.,.sa ~ ...... . 
0. .&1 ., LillJ'f. ,....,.. ........ , ..... 
r ..------------------. 
! • 
Idioa·· .... , ..... , 1, 1M1I ..... 9U9-· 
"744ft' ........... td.t. ,.,.Il •• ,.~ 
... 11'1 .... ··· .. ,....sa .. ~ .tIl 
..... 01 ad ....... the ,-.d Of 8het1ar .. a1 
(19"). 
tIw prM1pltnecl pro.1M _" .. u. ............... 
t\1pt;la SA .. tu,..,..ioul Q1l1doal _ .. .,lfvp 1ft .. belt 
...... ...,. .... e ... __ til , 14 of ........... ..s.. 
h1t4. .rMy ....... 4rW __ a ...... of .......... aul-
, ~, ., 
turlc add ad • __ ot ealolull ehloti.4. tor • ..,.. la • 
ntripNW "'iMa~. AU the .~ pno1pl ........ 
_1 •. 1"17 colla"- ia taM Y1a1- ad -SPed. tile 
"". " 




PNolpl ......... ..... 
Pr.otps. .... t_~ ,"*W 
...... ' 
........... CJdti ....... . 
... _ ..... ,.,. .... ...... 
bonaOM 




Soldiou ot hoNOM wen ~ _loh baCt ..... ..... 
,""oa of 6 lIP_ of , ... 1,l .. , ... __ tal par 111 ., ..... .
0nl7 ,- p~ltde4 aotl"e 1lonloM 414 -, .. JteMU.lf .. . 
801d ... 
...... a. 
....... tM·doohcm*la ttCNld ~ M .. dl......-. 
l' ........ __ • ...., .. lIlel.wM __ .. _ ......... AI'. 
ad ...... ia th ••• .., .,..... Aft _.- ao1uttoa ._ ,.., .... 
,.. .. 1101*111 ............... 1 ••• .t .... to ..... u 1 • 
• ~Ot ___ sa pw 0.2 til all.... !he ......... • , 
, 
.......... ft ...... 1 ... lataltl. rr. 
!be "_la ....... ll ...... , .............. elMJp. 
",'r 
..... .,. _d , ..... "'til ,lit .,.... 01..... the ..... 
ao1atloa .. ws.ppe4 ... tJw Mila ... ,. ....... 1MI1I11,,"fl1_ 
w ....... tor It ..... It.t.,. ................ taka • 
... w. at ... pin.lta __ ........ * ..... 
~'21. 
ID .bU ~ ... 1M __ •• W1a4 •• __ _ 
t. \he ..,.. ~ AU.._ •• U.''- . ,. 1d_1-.1. 
wltal .... 01 .,.s. .. , 11. TMI'Iteal". or _plica .. _ ... 
"'''.e ... &1". Irt TaW.. DI. 
~ .".. ... "081, • e1t.ch' eft ... t4 ...... 
0,,1-. ........ _ "- ... pl.,la of '1118 _.,.. ..... 
CD . . '\ ~igOl~ 
. .f;;. 0,1 0.1 0.1 0.1 O.l. ().1 
O.~i rt,~ olt'""_ 0.1 0.1 0",1 0.1 0,.1 0.1 
1 x l(/",1.tt;i oZt'~~. 0 o.a Q.R 0.2 O~2 0.2 0.2 
~a' • .r 0-4 o .~ , ~lti (1.2 0",2 v.z 0"''' t'G




'"Olpi. ttllt}f! o~4J.~ed 
... "". ............ --
(h2 . ...... . ~' 
boraone 
.~lpl~~t,c4 t~ .. 14 .. ....- ~ .. 
-."" "" .. Q'.2 """*--bt4 .. t"f.41H~d bo.~~ 
1~".11)lt~ki lJ",.ln ... 
dia(t.'$d hn...~~ 
....... 
... - .. -
..... . ....... O.a 
l»111)d td toO't:l(~n:a~:btle. Q",2 ...... .,.. ... """.-  
."" . ........... 
AO$1". m1 t·od);,"-nd ~1t1"" '" ,: ''''~~ .~ § .. .. - (h2 Orit o.:! ().2 0..2 









0 C 0 0 
.., 8' '1 6 
13 lJ~ 13 1') ~ 
:!J "'9 ..... :::1 27 
4!i tll ~ Itl 41 
;51 S2 ;12 :13 
72 t~~) ,(~~) ,QS t6i·,66) 61 (6~;'11) 
6!> . 1S 76 6:..) (82-&1) { 1':;-16> ( 11;,-10) (16-84,) 
'i(~ OJ .a6 i9 ":it (91""),) tel~~S} (l))..O')} ( m~·9:;) 
~.ft"W .alU.~"· to. P:;~l1'~t1~.ll ~1.'" t.1~. 







-" xt. u ...... ,,_ t,o ........ PIOMUlOe4 &ft_ of ,.,.la 
4 ......... .-.. 08 ... ,Sr.-ion ••••• t.." ..... 
.. ,.,.... aI. 
" .. JIftOl,s.Ia'" .. 1.8 benOae .... ,..,... •• 
~ ........... 1M a_I..,. ,.....,a. ...... "" .. ,1 
... _ A 6 .... fII'Mlplk'. PI" III of ..... lIN ...... .
..,...... 22 •• r.,..W ODe .. JArt-. 
!be .. 1 ... ta !aI4. nil ............. ,. 1M .,vo-
..... ed of ,be ... .,.. .1.loa .. tkd .......... .. 
be .... bOw_ ... "1n,, •• of th •• .,.. __ I. . ., w. 
~ud ____ 2t • 
.... la DO .n ..... of .... , .... t.p, ........... . 
.. tile • .,. . uptake of the • .,.. .,..... .. .... baa 1_ 
..... ...,., ., per ... ., t,. anlft..,. Sa ..... . 
lI_illtl Ja IDII ... " _ •• UfIIIt 
--lip ..... 
.. .. ,.'IUi .. , a. ,... ....... obtala .... ".....,. 
'If _,. 1tl1ob heel "_, ... JOOUaP uatt. of LUlr'. hra...".Y 
ktnft (espuaUcm tide, ''''''-' 1. 1961, :Lot 10. 9159-
731444) OIl- bour' ~. '* uertAoe. !he ktAft.,. tr. ..... 
ft' ..... ___ - 1ft 0.2. _1'0" 101.lOa. A .......... 
•• &lao ... epared ....... ldcJaqa of rJONal ..... 1 po"_ 






tJt<?!C! OF plr~OI~l:t'fJ:l~t1 ttOn1M}fmt! CI' L'tt~trnlt/tZ!tn) 
l~ITOCUr,)tfr)jHI4 rn.u.iloAttan ?ltOM IS{JtO!QO 51JOROll1 
L1ophtU •• " S.~lUI04 .1~~a .1th 







AO~.l1 g;QQ.I.$J "~,, Jiii,.II~.!S..·",_ 
o 0 Q 0 
) If. 4 s 
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(38-39) 3S ()o-'~) 
U~~l)' l~ t40-~~,) 
(bl~~$) k'~ (4!>-49) 
... 
6, 
........ Sa 0'l'deI' .. ba"!"'. 'he ...... tM ,..,..... .. of 
the w~ ..... lIt are p..., Sa fatll. Dm. 
IquUlbra'ion '1M ..... 3 ...... 1,w1~ ..... ,.. 
... .pea. 1 Id.au'tu w1\b. t.beII do... au "~1nu. ... · att.~ 
*-~ ... 'i'1p!*l laM the _fa .......... ". 
ftwl •• la 'fable XU aft tilt __ of ' ....... tloa.. hJ 
8M aU ........... oxncm ~ ... -." ......... $ ... 
-. 
... .. 1 ................ "' ... , ..... .... 
kWJM, ..... , • .un '" tAl ...... 1 ..... ld.dMy ~ .. . 
fb.b 1a .- ..-1.".. w1th the fta41Da: of LaRla •• JIqe1 
(1''') tItat ~ .f ........ latA 1'." ..... an labs.. 
))1'* of tile suooWo d~ .. of .... RoweYw. ia 
"'" .~ kiD., ..... uaed, aad alao, dle '* at ..... 
fta ., .. _'_1 • .,.. __ ..... 1.,.. .. u .. of healt ••• 
.. .... ...... ... sa £HIda alld ~' ... ., • 
... • _ .. ett- Of 20 USP _-.. of paN .... .. 
boNrOM .. the .... pi.'iM of ..-1 ... kiduy ......... .. 
MI ..... _at .... _ ...... 1 ...... __ 1&. 
__ .. 2,_ 
tM pnolpl .......... ., .. ~ ,... ha4 ... 
,. 
It .. ~ wtUa • ...,. .......... 1td.,,"'1 WC'k wi" __ 
t,.,.W ._1.,. ...... m.tpepei.adi .... hoi ... OIl Jd. • .,. 
~ .. bad ahow __ UIll1bt'lfM of N8PSratd.. , ......... .




Olltj;' AJt:\Tl fil10J]) 
1. 2. 3., 
01lil ")hOIr";'" t1) b'U,1'fACJ''''' 2 .. 0 t\'£l 2,.L) :.~.o :'11 .• ~ £,., t''''-'''' .. '~ . .;:,., " .. , 
}>U 1.!~ 
to" t 't t~-~ U .... ;f'.," ~·r\..w-elfiltl t(t 0.1 <:>'1 0.1 
i.~ ert";,1.* o.e; .,. (J c· .;;- 0.,3 
!l.ctiV<t klOttf;;iOM'" _.- -.. ~ 0.~:: 
Boiled ht;;;:;'1o(;:on~r, it ... 0.4- ~.",..... ..... 
No:t"flIDl J!$A.t, 
hOt~1'Og~tl~'t(J 
'!'Vtf) o.t S)O l"'i.t, 
b:;e'~p,sonr.i t. 
10 ~H'r ce~lt 
kl~ln~7 -.... - 0 .. 14- V.A} 
kldn!))y ......... .,.- .... "II¥ ...... 
;,:,ot! 0 .. 2 0..;1 o <'~ 
* "'" 
ft. eTh. 0.2 nl ot a~111G j')xtl~net 1$ 
~v UtH? w:d ttl of Qt'Jtl v1 t;r t.;t~ it 
~"ol'ra-n:,H'nd. to tb. \f.;'lfIDunt ,of hi:Jl" 
m~ in ',) .4· 1;;t3.. of tn; .. ~!\'ttKi rat, 
%.;1 dnt)1 hl;\_o.~ltt bo Q':'l tht!) m£ 11 ~Qt. 
50) u::~, 'Ull1 til .1nJ(jct·~{l p~l'I'v\)lUl!li$ 
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anti tualarate had been used as 8ubdrat.es. It l~HI thO\tght m~l­
vleable then to $" it th~ p,teo1pltata4 bom.".. tuchlbts_ an 
.tt.ct on lUdn67 bomogeMtf4 respiration wbGa sueeinat. W 8 the 
awnratoQ. 
It, rat ld.dney hOMOgenate was prepared 1a O.25M suero" 
.1ta1oft. the nltrocan content va. 920 mlot*Op-a_ 1-'." O.i. at 
or bomoaenate. AU ccnd1tloft$ ~ the __ .a 1.~' 
21... n. Ya.luea gl"f'On 1a Table ii: are ..... of dIlpUoah 
d ..... 1na'loru\. 
Thore WlU! no effeat of the preolpltf8tGd active, tor.-
a14eb7d- trea'ted. and pepa1n ho~. rm lddnoy homogenate 
N.plr.~lon. The • .tEeet fJt ondlzed nomen .• wae 1nhlbitolT_ 
KtIAt SIS. .MIaRll&l&U5I , •• JIll gasu... tlRratlU sa IWar 
Ii~' .r.a.r.. GDI illtiloU 1Ia:R!1 
S~nt26. 
AcU" DoftlOlle had _own a e1J.ght 1nh1bltory etten on 
the nap1"'1orl ot kidDe;- ld.tocb.oadl'1a ,~ ft'0II laotoB1e 
8WP"OM (~, 16). ,....lpl. .... od.tU.Md hoItIoae had. 
.1ao &hewn a Gl1cht t.nblbl~ .tteft em SeWney h~GM'­
"apla_lon (~lIaea' 2" btl .Il lyoph111- attoehom'lrla 
prepared from tsotonlc W~. (~I'1aen' 22). L7ophU1_. 
ox1dlc. horIIorle ••• 110 1fth1bltory _ the .... platton of 
lyophilized as. tochoftdrla prepared. trom hypertonic 8\101"08. ($X-
por~s la t 19 and 20). 'l'be n .. exporim.nt was undertoake. 












l~'~tiO'f .r l}l"~ ;'~}I~l) ; 
KIDlili't IH)llOO,&'''A:~lili$JiWI:tAf:1 (.iN 
'0 0 (~ " . v 
;1& ~;l 23 26 
41 t~ 1+2 48 
64 >" 
,6 66 
7~ ,v '1'" c. '11 {} ,3 v' 
1'~~ 06 r'l ';itr 'J<t~ \~lt 
10, ft·) 96 106 
llJt lQi" 1.), , 117 ',. , ., 
(l:J~1"'120) (l/'~~ 11"") (l,;JJ~l)O) {116-~U7) w.;.:r"'·' ~'
1.16 131 12!i l36 
{1.';'Jr~"'14') (126-133) {l~"rl"~) (1)1-139) 
. ,'III",''''"'' . 
,It". ~, ' 
1~'5 148 14,3 1~~ ,,;; , {l!;O-.l()O } {1" 1 l~'I) (l)'1·1J~;6) t U"')/ 1 ~.~ .. 'it:), , "';'';'"'' ;;.).J, 
€i.. ~~~l~l Vf.«..lJ.;U~tl: In ~:tn~r4f:i.h .. "}a11l ~'J;::>~ 
tJl~ ~o~il Y~lJ:U"l/l$ of 'h.e &l.>. 






91'" ,. ;.~ 
108 
119 ( ') 1)-" 'Il} , 
• ,f" ,"!"I!~.,~J 






Id.t'.'ch-ondrUt prepe.red mm uotonlc sucror.e. 
Rat kid.nQ' mt toehondrta trw. prepared trom O.2,M 
8ucrOH .olutton 'by the methotl of Sohneid.- (19~). !he nitro-
sen oonterJ.\ or 0.2 ml. ot mltoehcmdrial eolutlcm was 4.00 micro-
~. The flask compo".-'. &nd equl11bratton tuutll were the 
_~o "'. tlloH 1n exp€ .. ~nt 24. The valu4l'e g1 we 1:n Table 
UI an the .ane r4 1+ .... CW'JItdl'ions. 
Lyoph111sed $0'\1" bot'''. baa DO eft"' OIl ,he fte .. 
ptratlOr1 of m1tochon4r.la and lyopb11118Cl od.ttlud borau.o 1s 
1ab1b1'on • 
It'" .at Alabl ~ ~d sa b. 91iSt\#£B st Xadlu 
IlBilI!i:IlU • iJt11ll )ia&~w i:£BN f.£& 11_1.&1 
~all 
E~.·71. 
This •. ~t tt'as per.torm:ed to 1nveat.1p' •• h. ettact 
of .ct.1ft h~ .-..0\, trea ... 1ft no .r, Oft tbu o_ida'loft 
of ft.-louasubd"'.s by ~los1_11y lntan mttochOrldrla. 
lat ld.dae1 Jdtochoadru wore prepared tro. 0." M 
sucrose oolutlon b1 tDaStthod or Hopboorl .. 41 (1948). The 
t1Ml ml"ochODdrial peU •• _ tekoa up in 0.84 M _cro •• 801ta-
~10J1. The nitrogen content, ot 0.1 a1 ot m1toohondria ... p..aton 
".. 1.30 11101"081"... Tn. tlAakeoaponenta are 11 ... eR 10 table 
UII. The tt._1 euer08$ OOQOGntra'icm was 0.... Uwtw th ... 
o*1"lou ~he m1~ lin .1;rununll, .tablA ~ th. 
11 
.. ~:. '11th J>t:t~.11.&d, .'}'~lla.d n.'LJj;)1..1~ (i., I, .4G&D.~. ~,-
0: 0 I) 
'. 
0 
4 20 2, 16 
12 56 6:? ' . SO 
16 1$' (to 6$ 
20 90 96 eo 
24 lOS 112 96 
an b'1,) 128 110 
)6 11{.9 151 136 
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.1 X lO-4.~ O~~,CI' 
O"Jlj& At" 
o.4B tt. "\M_ 
1.16m iN.OH". 
la'1j!i;1" 
.lOU .. l~l~on. _'l'A'" 
f19.(!k'Qt,~" 
Boil" m.ttoel~~~a 
Ao'l .. td.t.~a 







































• ..,. (Zlegler and LiM •• 19S6). 
Squl11bNUOD''-S were l __ , •• td.~ the nopeoek. 
01*1, ) 1I1nut, •• wl\;b theft elohd, •• ,. ad.nut .. alter the 81to-
ob.o.adr1& ted ll_o1d.lla ....... 'ftPl*llato \b.ft •. 1ft "I*~'. 
The oqpn uptak$ wa_ d .... u..s 1D ""pllcat. tor aU Gubet"". 
Sa the pJ'ftHlloe ot honaone Mdtor • .,..,. m1tochondria d,etemi-
_"ion. !be vol._ 1ft fa ... 1. •• lIIII to Un' ... the "fl. or 
th.'rlpl1Oah d~t1o_. 
The .. ba,,"~ •• malate, alpha.ketollu;tuant., ad 
glutaltll'. tal,la.1 to pJOcluft ".J~mlon. The _GUy. bor._ 
~,. had. no ettect. on t.aJtet. and 01_ ... ,. ox1d4'1_ and 
1t appear. to actlva'ethe oxidation oE p1l'\lvate and _oe!Date. 
r 
-
'r ... UUl 
."., or AOfX. 10l1l*' .IIAOt ,OJ IlK'!! 
BS'OCltOl1:lHA ilUI1 •• 10a 11ft "Mf'a 
d RMIIA~I 
~d.'ofRoDUla .~ 
..... , .. ,. ,~ .. 
• ''''''1Ii ..... 
0 0 0 
4 I I 
a 2 , 
12 q. 5 
16 1+ 4 
ao S $) 
.. ~ S 
31 0 • 44,- t) 8 ., (1":U.) (6 ... 10) 
... 
tABLa m, 
."., OJ' AmYl iiOlWOB. athAot' 01 unl" 
~OInUA, I .. Pl&flOtt ~rai C%TMU 
M~R 
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141~rl. .~ " ' :'.' " ... $. 
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0 0 0 
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From ... 0 __ tAtld1ea ot parath1l'01d hoftlODe ettenD 
on t:he whole organl_. IU14 of the .ft ••• of v1c-in D 011 the 
whol. or~4n1_ an4 em t.be prrrtlaulat •• $t," •• " r4 eella I theft 
l!:#8N 'bU~. of evidence wb10h leeS one to believe that pedlape "he 
hoftD.Olle would _ow __ e .lted on .,)"1110 • .,. .,.... . ~ed 
from the 1ftf'1uenceot the wt~.org:anl_. At'lIll'.3pta .... _de to 
olanty 1m.1a issue. 'tbct reaulte at 'th18 ~lftlar r-•• ~. 
h~. aft iftconclu.al"e _d Oft tba~ baats, thi8 b7PGtbuls 
'-111 .... 1rle unprov_. 
Both indlvS.duel ..,.. eylt._ ud multl-en.,...,.-
teu ... ua.... Tbe multi .... ,... pftparatlo_ b\olUded "' 
kid..,. hf'JllOgenaw8. ft' lddDe1 Id$~a obta1ned hom 180. 
t_o 8U0l.'088 and h)'pe.rtonlc fAt.roe •• am! rat kldMy _'oabon-
dna obtaln •• Ire. 18ota.15.0 and hn'>etonle • ."e. and 1m_ 
lyophilt" •• 
The Gtf_ of a.lv. and. 1MRt,.. h.orrIonea •• d ....... 
111ae4 on tbe Wr"1OU8 .a1M .,."'... Actlve hQl"mtle ,pre,...'l0ft8 
mcludGd _t,...ed hOftlOne extra"". dial,._. bot:' ... exw. __ , 
lyopbUuecl ~. extrac", and bomo .. preolp1ta." f'ItoIJI a 
hoJ.'llOfte atran. Inao,lve ~ prepu'aUona 1fteludedl 
pop.~geeted. horaofte exvae" $ P.s1n-d1g.~ boN .. 
onraO't. pl'GcJ.pitltt._ tdth eVl4mol _od fI\h .... ~ enra.e'" 
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oxl<U._. or .rea ... WU.h formald:.,.. and. ,be lJOph.Ulaecl, ead 
bOJ'Iloll •• dftet8 t»d.dl •• or ..... W wit.h tormldeb14e. ud 'he 
PNOipltne4 troaaolutiort with .tbaDol and nh.-. 
%tt 1a 4Ut'loult to __ ....... naul'. of the ettea1uJ 
of acU" ~. _ i8041trle ,e.y4rog .... alueoee.kpboe-
phew ~ ..... an4 o.pbo~.oord.c •• h~Mt MOR .. 
aU the· ett ... obMn'e4 .... earl" or \he _.e.plUd_ 1a 
all \hree eM,.. .,.. ... _Ad a' t.he dltt..- .... _.UG. of 
,_ ea __ .,.. A poe.tltle •. plaaa, .... t.r t.b1. 18 'bat ,he 
b,Qnaoae ., _YO been att.u.aa ... 0..,...' ___ to all 
td1n$ ..,. .,..... ft. _at. pla.albl. c~ .. woalA .1 ... 
be "lPB or!PIII. T!t,at. \tile 18 aot ualiko17. va- _._ '" Reteh..-
(1",) .t'1o, ia • puNt,. lD y"", .,. ... at beN.- aM fPIII, we. 
altle .. 4....... . ..U eft.. 01 pan\bp'oid _1'808. Oft tbe 
• .....,.oy a£ *.WI! ...... ptJi.od of 6 boure. 
the ~no'd .... ft, , __ .. taU,. ob'MiMd. 8hfftlMd 
a 4etlalt. 1aId.blt4oa of. 'he ... .,1 .. 'lOft or kidDer ........... . 
\heth ... u... l' .s "ned _e ,....a.~ Ilad pfft .... ... 
...... au....... \fI.Wft ,opes.a.s.na.-1Yd(t(l hoI __ .11 ... 
•• • ~1.1Da.1Y ........ _hen w_ a .,.. pNOO\IaCM inhi. 
blt1_. the pera~J"I'OtA utra.- .4 _17 sUch'l ftrlAtllle 
eft ... Oft the reapiraUoa Of hoRo ..... and of itl",. alto.· 
0b0Ddria mea .... , .... e ._ aa ,he aubnraM. f.,.s.a-







.f.,JophUl_. aotl .. and old,41a ....... prepan_10M 
.. lao iall1bl'" the Napin'lon or 17oph11l.ed m.tocbondrlG p ..... 
pared .rro.. ~10 -U'08. _en 8UCOina". waa 'he Ab .... , •• 
Tile lrophUls0d. ().1(,W.a.se4 ~ 81_,. aPJ*iJ'ed to inhibi' mon. 
than the •• '11". _~ prepan"s.oa. Lyo,ld.l1Hd oxWl ... _-
atOne .lao 1U1blted. tdle ... MpUa_toa of mlt>ocbond.rla .... pared !rca 
iao~ft1c SUO'rO •• whU. lJlOpbU1aed. an1v4 hortlora. Mel no eftect. 
W:i&h t.he _o.p\ioa of ox1d1Hd ~f _1. 1ftbl-
"'1t,_ \he Jre.lpltaU4 b..,.... •• PNP&ratl0.8 bad DO eft..- on 
\ft. rup1ntlon of k1da., hoaoalBAt.. mad l.yophUll cd Id.tcu.thoa-
"La l4\en __ 1M'. va. th _litnn"o. It tllen .... pla,usthl. 
the' 8011. 001Qp0a.,. oriaiMlly 11\ tht: bo~ 84'_ ,." G con-
... :tDIant 01" s..l"Odv.a64 lB the pree .. _ of 1."'19 .. '·101\ of the 
various hOJ'iIOnt.uf. ••• pftd\eiA« the lBh1blto17 at,",. of the 
0Ib_ boftl.OZle ... epen:,loa. 
'or UA1Qpl., the .uiUtd ,1DhthltOl'f ette •• 01 .... ,es..-
i.Dadl¥8_. hol"flOlle -7 ~ haw ~ d'eM t:tO \be pn .... 01 
_.~. 10ft. Dur1q t.h. 411e.~oQ ot lib. hoJ'IIou. h,. .. 
4I'Ocllw1c a01d •• uaed \0 adJ-' ud rea4juat tho p.H of 'he 
solution. tIheD .P9p~ __ i_," ~ __ • }:;r8 •. 1p1'.* 
tnra tJ&e •• twa i.tl lIial.U lt ._ cUa.~ a. thea taken up 18,0 
tiu'Ule.s wa __ t.he 1aId.bltOl7 .ft ... of thl. ,"par.'loa 41 .. 
ap,...,..s. the: Md. .. polaa,. 1ft \b1a 4iN.-lon. abo. wi.,h 
the £-.-l4ebJcl ... tAaottl"'~" hor __ • ...... •• l' ._ .t, "1. 




aouat of h1~blOJ"lc .otd •• add" ill ••• 'teIt* .. _tubl-
U •• 1_. ftt..a prePanl\1on also urkedly iMibit. "spira'lon. 
lk'hfm the .~ .. pno1pl"M aM ~ ,.. the ... 
aM "'-'_ .... laltiblU. d1_~. 
!be 1hId.blto17 .ft .... ct'tbe caUlnd haN •• ,.... 
~_ ca:nnot. be "'loullHd ._ .hie __ • The reed • 
... .,. .-UOMd. bow.,... 1dlat b d.t"' ._ AI'4l1trvl1y 
.~iD" U reap,""w tft the ~. or boNoM dltt .... 
by ..... MIl :> per ... ,... that '01 the· • .,. .,._. iD the 
abna •• o.t hen.... the eft .... \hentore • .,. ... oa1y bnn 
.. _,~ o£ .l __ 1 •• va_ Ib_. to .. 1 ••• ,he ... 1" •• 
All.'...... to oddl.. ct.tft •• ~ed. fI'o1$1 •• 
••• ... a1tMbc:mdrta 'np .... ,.. bJpenOftic ........... 
UHd. The ".p1N.'l.j~' wa. y • ., small am \he *,,1" 
,. .. 1ayrotd eara. bad no .,t..- Oft 1t. 'l'hu dUfttNl. 1ft 
Ule _ida. loa o£ .tNu by ~_. and .1tio~.1 ,..., 
.... , .. 1a Mot .. '1ft to tld. ......... h. Zier!er and LS ... 
(19.) totmd tMt ta ,. "dy ot _'ockoDdr1.al~ P1l"icltno-
pnt, __ , the ... 191;'1_ otth. -.,. ....... hlIhl1 ve.r1a~t 
aad 'lb.' __ wen a ...... 1_ or 'the -.. •• etlfdMd. ,. 'the 
;d.toehon4r1« .. rae preparuloa. S~.U1cal1y with -he odde. 
'1_ Of .1,"' •• t,hoy ~hc1 ttl •• tree att..~. _, 
rd.toeh~ hoe_ aad tAea -.awed did no' oxidi •• .,1" ... _. 
081,. .bIn the _".hoRdfta _ ... lOftioall1 d181'llPM4 .Ud Ute 
oxld.atd.OII of cit .. __ prOOMd. fhu. ln th. pnMnt, _'ttl". it 
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1. moet probgble tbat it dlaruption ot tM t:4tocbondr1a wa. 
n .... Obta:i.t1ed. 
Another probl_ Which UJldoubtMl.y hl.i.d so_ bearing OD 
'the study ,i~U~ the VUritJ of tn. hontloneenad. It wu ·not 
oouvt!m1., or· prnctflcal \0 1.nj.tiate a tunhG' :pur1t1oa,.ioa of 
tbe h~. That I"CtIIaW g Pl"Oblofa til It.M1t. The pu-aVl.,-
roid atraot, co~c1all:r available, oon.'tattuJ appro~,.q 
6 aillisrama of protein maurlal ancl100 USP tmtt.. or parathy .... 
roid •• lylt1 per a1111.1itw. Tb1s 18 approx!_,"ol,. 16 USP 
ubita per .1l1igam ~ protein. assal._. (1951) PQF1tl_ a 
orude ,.ntbo~ B .PHPU'A~ .,. ~. 01 HDfIl el~ .. 
pllOft81a on polyvinrl. ehlorlde ud obtllllned a blPl1 a0\1.,.. 
~.lt ot .p~u'.11 200 unit. ot .etinty per talUS.,. •• 
or prote1a. MoN ~1, "0. '19~) pV1.I1e4 th ...... 
c1A117 ayallabl. ctreot by a n9W method ual. eellt.U.o.. co.b.uma 
aM he abo obtained. ___ ... ,..t.loft wl* _'bal. 200 alta 
of anlv.l\y p$r mUll .... 8S!) of prot.in, .l.pplyUtg A aew •• ttK'Id of 
.traction £~ .tree taMda aDd _'IDS 'the --pur1tlCNltl.0D 
pro",~ "he sume ... k .. obUd.Md 4 pmdutwldAh had ....... 
tbaQ !)ooWd.'te ot -,11'1'". ;per .allier_ at pl"et41a. 
Itt would ~ thea tlw:t tu:rtber wark _ the problu .e 
A 'Wbole aIlS" e1'-her av.alt. a reacb.ly "i'f'al14ble h<msDM prepuatl0.B 
Of hi. pur!t.,. 01" _r. OOMrete flridence tor the. din. et.f~ 




B~\rbl,~u,~1, L .. , ~,nd !;pl~inottl. t., 1951), tt-i~lU~Rtb1~t:'tld ii:Orr::lOnO 
mld Ialot. of L~lSQ1"'ha;:lafl. i\L9J;l- jS1.t~.·) l;~ 314. 
nllC4"u;,h .• t., I,flt J., 1')52. ill'hlll r~rfeet of ?(u'(d~l:l7I'(;!d ~tl-'not on 
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nl'l.10~lft040 "I 26.. ~~a • 
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~.'.W,;t~rH .i..tf"SlBlI' h'U:rg&. •. n ~:JUbU~li{~,:;. Co. .~~:1ml&~ ... 1Jo_a. ".ilOOtk, ".\" 
.... 
;t\c.ton~ O;~iilJ.llno~~~dt} f~~~litlcal ~'lec.&$~lt. Uont.;a;·vl 1)00. 
l\dGnoa1;r~::;.whQ.plltr"to {nl~\,]:,'*'t.} D:1tlOtl1'Wj ea,l~· J!!~, tva~~ l~un 
t~u.$ol&. tl8nf~ 9n-l.HJpf,U" cout CO~~C'0U tor _lSitU,:.,... 
Lot Uo. 4n.t./).~ o • .)~ £W1U1;,1()U w .. ~cp~:t~.d b1 \11 •• 
• olv.blG 6~!.l ~t:ip, in 1i) t~ w~t;,)~. 
Alilb.\» ... lftt()~1u.t~'''10'~eld (C~l1'~~1Qk/<)'Ul1tde;'tlon fQta nl0~4oMl 
.Qd.1w;~.~~t weu~ p~'J~H~l'~d by d1aoQlvlnc Ml,. ~l)~)r,,)p~l$t:. 
,t!JJ,.~;mt or acld ,in O.!~l1 f.~(,U..ulia b1w~,,:d.uo. 
Al.11ooupthQt)lJtlt'ol,UC ~~eld (lkt~;l.,.cn Col~~ .c.n4 aoU) :f0tb.~C(\l. 
'X110 ti\cld • .aa l"~l'w~11.1.Qt$ 11$ £0110w11; h~ut .100 1'4 Wtit«().~ 
tv '}i •. {)C iUl4 (11a.o1"$ 111 1t lSO ~~ of ao(U.~:'l Wm4tltt$ 
~ 10 ;~·~:Ui\'O 01 ~H~I4t\W sul.t1t.. !l"obh1a .o~1U_ ~ 15 
{;ralQ ur t~),~ el."U4 •• ul.tcnlc ~o1d Qf:W stir untll &ll but 
Ch". (iJ$1(.n.¥pho~ t~ltl' b,tUl d,laaolved. zr~ll,t~JI ~l. bot 
$olUitl,:),Q tlu'"ough ali l.~o: :?(t~:t~. cool tlb,fi) t11tl'fite \lt~~ 
tn. ~sp, W14. Qd4 bo .1, 10 g,l.-l ~ O~lO.ntl't~t.fiid h1(l~JI(lc:n;~~c 
nold. nlt~1* td .. t.'1. all$ ~lQ of auctj,on, w&tab. wl'tb.@Ou.' 
)00 ~l of .Cll;t.~:r, atW. tl:D$\ll:,'" wltb. nlecm()l until ·the _.at)""" 
1114\8 a~ 0olo:t'li:ta.. ~ t~l4l pl"1JI;Cl~lta~t,t) tn t.ll' with tn. 
l$tl;~t VOG.lble \$Xj)(U,t~:~ to liWl'b, p.Qwc1;1!f, ad t.Jll.1Wlt\~:v '0 
Q b~tl.m. 'bottl.. Tb.$ col~ :1<til~enttoV' ~;,tbo_}b.o;lta. d;;)t.{).~ 
m1~~~S.onD 1s pi~p~Nd by dlcUiOl vlUi o.s t&I~~..,ot 1)b.e 
.... 
t*:c!l<rrj6'{:~l,lle6du'_1fA,1 1n 19:;: ml of 15 p~1~ ot!tntI:O(\1~ 
bl#ultlt~ ~in4 , ud or 20 p(n~ CEfrlt codlum #Ult1t,~.. '1'M 
fj~)lutton 1& g,,,<$~Jt in (t. bl''';.). bottltl vM Pt*'%~p1>c\l~d tr~ab. 
M!'It~on1\h"; .... 1li"1I-t.. t&k&i?} non$mnt. Lot ~lO. 9U16Y;. A •• 'UhtGd. 
so).utlort 0:( ~~tiJm .\llrtlt;~ Wg" prt'tt)I:\~Qd by' aMlnS I)'xH" 
.tll'tol 11t~%11 or tRa't;cr un.d Q:ll.O'iJflxlE tb.mllttu,~ 110 .qui-
l1b1"'Qt. to 2°0 11\ ~. l,.t~l~I~~'t&tQ.r. 
~.'. SI;,lu,tlo.n.. I":t~epl·.~d tr.1 d1lhl01Vlzlt; 23 ~;l. 01" .o<11~ 
~hlor.1do, ;; p'~l$n. Cit B~~l'lD db.oli'$,t';ltl'Jf ~U)t' lOv~ •• o~ 
#101<1 tuchsin in $OJ ~l of wat:t.t •• 
CniH\tlru;~. ($lg!t'H:~) L70;~}d.l1~~·ul, ~::& b:l1d' 11¥·Jl,'f.t 40 .. 5!,) '£ld.ll~quf,n ... 
lGnt'i*,L' ~I! t... t I't,.... "1 f'~'~ 6 I!J >0" ~~.Ui.t~ p.~V'Jra,.. \~tn .• yp"., ,~l • ..L" 
(ttJt(>eb~ c {::a~.) ~m l>!)t.f~ bo~1'ttt tN_ of .J;\'tt;.~,.:)tl1 ~aultllltG 
and. eoiU.ua Qhlo.t~ld.f$. •• ~" 100 p:~~ o~n_ C()'~~iZlO"od tot' 2 
P$l' O~Bt W'lt19:t't iJ'I.~'M:l b. .. &~ on n nlol.ocu.l1li:1* v$11~t 01 16",,,,,,;. 
Pr(¥EHlu*od$clut1ou .~l~ s1Jf~ndQVdlll~d .• 
nelttl~.. (~;al11nc~~) Al1t'l,l1tloal;tJagfJint. Ckmtn,~t:#l Gt"tf. 
!)1~tl1.1. tubl!;18 (Y'l.k1~lS C~~)il;nr) lal)t.~ 1ncb,d1£lmlt&tOf' • 
-.;j 
l~th l:L11~\W1Q 0.,,140, as Gl~~t,ul ~)o'A.td.u.m$u1ft~·tot,md lO<'} 
t:lo.rconeontl't.t,')(! .Ulttu·lc~"ei(i ~)')ll' 11t;.;f)J:' ofaQl~~t1ml • 
. ";t!.lyl (llOabol. Q·ba~)lu'c (U.,8. Int..~1:i~:1~ll eb,::>:rJ1Ctiil Co::.1prr:!l:;;) 
lill.C:~dGl114$j Yl lH)~ O~j'!lti \ 1ttf;t11.1~141~atl IiIll>alytJ.,,:e.l ~t4)~~~u~t. 
Ooa'JlI'Ol Acr; .. 
F'uohB1n, aoid (n~.640n)::ot~~1 d1~ c~\t:)nt fill p~~ O$tl't. 
Qont-rol 139-
l·ui.W;rl,o ~.ld (iQ\4lt.itoGon) J;'ho:tl1.o4i11 t lh~ ~ .. ld was ~~.~'t~11~~d 
p~~pa,~ed .. 4188Q1.,111$ .(tU aiJ:i}l"'Q~):r'11lt:0 {i,"51Q\ll;lt oftt~ l~(.I:·J" 
.tAIU$.d Qold in o.4s£ .o41ut~ b.I'4l'tQx14a. 
(h,1;:.t1n (Sutrlt1onal ~Jloeh$!!;;1;1ct\~1 i1omp,Ul.if} Contal\;tl 97'S. 
s.:; lUOQGG-6.j)tlo.ph~~t0 (t~~l£)} r~I'1. ~ aca 'I. t\i)Pl~cx1m,d:..l1 lli~. 
<;; 
sl'j,:C.\l":OD. tor 10 rAnn' •• , ~QWc~t1 to r;b,ul{i 1"'0';.:.10 !,:1;lnuiHlJe. 
Q.nd tllon 1t Was or:')nt:irlf'~tld to' r~Qvi{jt.h,f) b~ztl~ .ul:;;;,~l.h, 
~~ aupi;)m~,t"'tlt ~I.t!.,t.i ~lphon":;:d ot!' 1;\21d ~(),( t<:¥l"" S::'uoo,~~6-
pho.i:~lln t-f) doll.1dlf·oS3n~$O ~~,.IliC1~. 
5,"'( ... ) -Ol~lt(1td,c flC1d (:u.~ttu~j;~n l~odr •. ~) Cont,.:\!:·s)1l.!J,.6u. ~t~ l!w,41~1 
aillt \."t:~e P~l}i;ii.~~<l 1)7 dleltHJlvi~ ~Ul t~v~n'~';;9ltl~t~ fiW;w;Utd~ of 
thl) Ao1d in O.l.i~~ sc(;dJ.'Wil UJul·ex1d~. 
-unit$ i J ';;1" S,t"i~t ~.t. 5<>0. Let ;10. 00-61:;. ,1 vo ~'!\;!:ie., ~~1' 
uil. aolu'lonn _~.~~ ~lwQ1r~ ~H'''';~P;;'l·:)d. 
;{:r"t~b'!,;>cbl()ll'lQ 4lo!d. )'1 ~:v ",.nt (U~111l:lC~t~Qt) A~"nl,.tlol~l. 
ll$~~,;)llt. Contt"ol Gk1l. 
::!1dl"'oS$!'1 p.:r-oJt,ld~. )Q p~t" c~rrt (tl.,'-'Uttn'sJ ~:bJ'$.I~;.t:lt. Lot ~h'hj~lll. 
~1 ... I.oeltl"1c ~1;cld It;1.cto~,) {OnJ.1fonl1~FouQd.nt.1oz1 1:011 alQ~i'iI~­
oetl :l~ee{.·;L"Ch} Of.t. l,ot No. 12v~/~i3. 'rl;lo<£1; lt~6ton,o W~$ eun'" 
V\)l~'~d ~t) tfldi)ol)dl~ a$ltQi" 1tioo1t;t~1e ii(,(d.,·4 hi hOtl'11'l6 
1%\ O.lJ;~ &Otl;tu.~ hlU;t'(}%ld3 .ttl ~ b(;i11t1{~ ~UbC;:f' O.ll\i;b. 1"'01fl 1J 
m1nu"l.ltlf,. 
ld:5Qo,lbl .. u:i:'1;rdl·O'Ua (j,,:~l:U.lnoiQ~~~') v .... $.t". 
~:~1.S!u11. &oid Utl~t,he.otd 'l~).'tl1.~l.l"'$ar.' d ,..tiS ~01'l!11'~!.\1"" 
U ... tl t~lo~ t:rot:l wa~il~. !~h •• "",dlw,'l .it.lt t~Hll~ *,"~";Jl'pft:P" bY' 
dlaaolvlnl Ml ~)~J,.\sprlftt:ila:m'n,~' (')1' lJ1HI! ~~e~3"~t.l11_4 
A01d itt O*!~ fJodt:w:~ l:t1'<l~{):c1~. 
;i:~Si$n~ • .1:~.hloX"ld •• 6iI 20' (~t£1111l:Ckt"04t) JUl,(li.l.ltt c;;.l:.t;);8.e~n'. 
Ocu.1tA'*()1 Ol.lt. 
MG:pa~loo.1do O~nl11~101U"Odt) U •. ,J:l.~'. OontRol am; .... l .• 
t;nnsnM8e eu.ttf;.;tOf<'lH;?v (li;Z~4111~l¢,~J1I()dt) ,1ln{?,.11tlc~;~1 ~\a.a~;&nt 
C<)n"~ol 6J.f12 , 
11(,u.u~1:l~t a It.aS$D;.t. t;:J<.>ntalM4 11~o p~t.l~ pot~ ... l_ 1cl(1140. 2Q~) 
ptJrJ8 lJl;o.:r-CUl~le .t{;H11d~l~ll~ 1.)0 ill~~:;£J ncd1um. 1l3'd~l!11d0 Piel~ 
11ttt,,;''' o.rG<llutlo11. ,j.\tt<'i~%" P~'V"\i,:"(,'.i;.t.l.on. 'tll(l aoll.lt,lon .e,~ 
$.~ed to .t$;~r)<;l ,tl');fl t'U'4:, drJ$'$ RhtlO th!ltl it W~~ rllt'1:n"'~d 
-'tu.-u gl~uul ttlt~;r P~P<)t'. 
llltrf.}gf)!l I~~tnd£u~. CQU&ld,tl'3d 1~ .• 119 ttl"~na ot ~'!'f~~n1tm.Ult'll"Ert 
\ dP1H 1n t! (t'1)81oontor') t;tnd 0 .~~ m.l ot C{)nOt'lltlUP~~. tGd hl ... 
t1~·h· 
tJu".'l1l't:)ld e:dil~~t (Lill;yfl$) lOJ UHl4u;n't.p~%" 'IJIl.. !.rOt llUl;l"" 
.l(·G-Pf91n (t\~<'in~ nnd GOf·~i:){'U:~) {';:.r:·1St{ll.l:1tl~, pOl."olcliiJi 0'v1t~1J~ l..Jnt 
l;Jo. lOfJ-l~~:;. 
b ..... N~O#Pb~11,.~e\Jn!.d~,G (r~l.~~) .ap.t~lwJl e~lt. J>ill'.)t 1;0.11:-610. 'l2hG 
.11;)b()n,{~d otf tltld UJ.i!.od ~ . .$ th·fii $ubn't:t"'ati. tQl~ 6-r"!108PhCt~lu. 
oonl0 d.h16r()e>;ll-1~$e. 
Ptsha~\" ('iio~,b;il1i1f1f&ton Diocb;l!?liOt'tl Corpor~t1on) lH'.to~ PQUdi}~ • 
. ::'ot$.$$l_ fi)1'l"~1e1~,nlt\e (!,tf!tl'Ckj RO»J:8~nt. ,Lo, J~o. If,22'10 It 




'($ ••• 1 .... ult~" (i.kU'(~~) Al'lAlr'lCal f~.~!lu'. Lo,t no. 61Z2$. 
1041_ btoaz-'bt')l1iat-o (na~~ ~l'ld J14d~Oll) :;~~e.e~tl'. ~ .. o, 'no, 0217 II! 
SOdlUZ\l blatllt!_ (1~$al11nc.kro~t J JUlttlr;;.;1c(\l :'t~t~'\}n'. C.on.t~l 
sod1ur.aOblor1«lo (}';~fllllnok;~'I<O(l') An~,~,~~~",1aal i iV{~\))n'. a.Qnin'*~r,;;l GA4:. 
~o41x=.hQ~ .. k{1_~) ~ol"~l~ OXV40t 01 Ox .. pl1. Lot 1iio. 
44!~if). 
$041_.1~" •• 2naO (.ullno~~_) If'~{'1~10fj;1 t:~~a •• , Qwt~)l 
0&2. 
WG. 
t~od1\ua b,.~ .. 1d. (.&k~~t)aa.&Gnt. l"ot ;ID., \j)'j!;. 
So41_ Pho.~"o" d1.lMuJl. '~.lllAOlt:f04') ~).tT~,l7'1..U a ..... 
CoutJ"l iIDL. 
eOd1um P-hf)'l)b~~'e, _~I!)b.$10 OilAllll1i1~~~ )~;1.17t10li111~*q(~o" 
Sod1:utl s\locln;t~tit.6ttt.P (!i!~th;$tttlJll C:.ol~~:~£>ll ~t14D&ll) 1~ac.t1o.d 
Sodium eult'! t. {!~~.l.lJ.,raQ.k~odt) ,ln~13"1oal ne$;~r\t,. Cont,wcl ilJDliI 
£~"a,na{11~ ph()~rjbol*',.a $olutlon. P:fi'.'~Al"'I;,~d by di5aol,,1ng O.1J,'i 
~.t~:f'~~()t t!.1,*1 ;t:llt).nrJb(t~to i~()t.e.~.1t,w1.)1'1('~ii1:)b!~tI~~ 111 1 11.'·;}1- ot: 
1.,) ttl.. $\ "Ql'~{1ng $t!'itj.vlr~ll:."dv$.~ P1",:.}·plu~d 07 d11:u.t1ne $ lt11 
<;',($." ti;J;9 doe:;;:. SQlt.t.t1():l,;<;i 1 ... ·· ,; ~i.l ~«lth 10 ~k)~ cont t!"1chlol~ 
,:ull:ft1c ao!d • 
SUO:t*o~~ (!,UUllno.kl"04'b) jlrUi.l7t~.C(ll J~~~fU);th C()rrin;~~')l sf~. 
ault\U.'lt •• 14. o(~r"h'bltlt1\~tIt.l4 {Dfk~)(.~U." o.tt.4 A~s;;;Fn} J;;2e~_f U:., 
i 
"",ldUoro·aoct.1" ,t\01tt UI411tn.e1ao(t'> AUt;.,l3'tlc!4ltl n'4l'~~ut.:!on.t.l· • .)l 
Clrr. 
'rut. (trilWe~;\~~th11 't~.1t'lm~.tlltln.o) (Sl •• ) ~~ilf~"" 1~9 &lo4i1;~ .. 
cal lW'ti)~,~l. ;'rlm~~17~ttlndi;\.~d •. !~ot. Uo. ~r07.al • 
. ' 
Tfil~ t trip~pl:l~.lPy.t·1(\1~ nucl.ooti1d.,) (~}i~'&1I.) ii1tttu)tltti,i,1.UIJ tJlAlt. 
b'*o~}P~.' t)pr~. u • .,. 9$ p'$}'t ~;;.t1t ~tl.d on. 4.li20~ to, ~i:O. 
lZ1 .. n~}""'4. 
'«l1-.\~lle (d1.,od1Ul:~ .'l:~rlG. 61_" t~t:Nli.c~tl,\t •• ~lItt) (ft~'~l"'i 
H$~~_.. tAt ~~o. '1"11313. 
wa'#'u .... , ~~~tll~d .at .... ~~d.1atl11I$d ~~~ ~n t.ll paae py:ttijlt 
f4l,Pl1.l'f.\tUO M6 .'O;tl,;~ 111 a ~)"l~ bCl'lt.l.. :i-':Ufl ~UblJ' 41"". 
tl11~ 1iU\~11'1 Wll.!$ \.UHld in tho .Pl.i0I.l.~ittion ot flU~a8~nt ... 
~t1tl"oe~·Qft.d.~.tae4 \11 '" ~.o4",f1oa.'1on. of .b~ 
>4 ~~,~it)d.t !~~'('l#otl (1951)" 'fb,a f,i'klc:d~.ll\dcUl"*VO obt,Ctlood". ht. 
tli~·tbod ;.. co, l1M~1" OYitl" tbQ :lM~nt(,:} t~atOtl. ~1'\~ t~ •• ii~~f. 
r~)~.:r\' -Wl.t~ ii)Np~:;,ttt'ul b"J ~,d.l.t't;)r'1l!n' ~\ot~wd t~ ~ruUn{J~ 'W~"' 
'~.L1;~n\'d.tb '-.':\ll) ,.J.0tt.-SU:::Uor-\003 O()lQ~Ul#th!tl" \\8l.ns ~10 ~~ tl1-
tf,f).'t l.l1Jtbt,lad ot 'hi#) b11110. th.UClOW~;t.'1tl;~.Vzl l~414: direotly ~ll 
PiguJ:>'(IJ A~I. ~f'h'\teltUi' ~Pl~fHt~rlt tllri i:;i~~{~l#r;;,t t~l~)lle~t~ 4.t~~· 
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Otll~oown$ .1.'. e..tlutc~d til d1~,,1t1iatlon t;iU.x1;ur~· ~nd'R!Jt~l~ 
SQthat 1 ttl Q1' dl1ltt~d f.IHct;,\Z'l .1 O,;;jntr" ~nod . .;.s: t£il or 41 ... ttOll 
edx~UJ."';~ !.ald ~Pl.~:&1r~'lt(l17 ()n.~)-t:Ckl.tb 01' th(j ·;"ll'll1&111{'..1. :\,Ull·mOl1.ID .• 
Po%' ~x~')le, a.if,. rJl. ot lddna¥ 11ot~S~:i1<t%te tn:.$ a11t~t~d \11'1tb St~~l 
ot dlee.'Hlt1c'!l ~.;d,xt\ .. tt~·" ruld f,~ ..• 6 ml ;)1.' tUo.b·tt~ 1n a 10 tit! Y01U'C~$t~~1c 
~}l.rt9 fo~!at leilU!.It ) 11Qi.~ra. ,.111.lnblMk ptii,1110111lllf WI;)N) Plrll~!dtllJlt 
In tll~ d1g$utlGfJ; 'wea, 2: dl",,,)pa of JO pel' c~;:!nt tqUll>()ij.titlP'i1f~ 
tJa1dze ilf3l"'G (.ltlded to tlll ,~ (tIlC th~ dl£rJ t.ft1c)n, we;,s o<:n:~tblU!1)d 
ti")i.~ Oit 1$Jh8e 1'!r~tJklrru.- bu... D1S~$tj,on W,Ul .v~u::.t,~)ll\t:i~d ln ,~. 
Otl.Ubrv~tod with {~ 10 rttl •• :rLitob. ;rl.~'.~l!zo tll,at t.bii} (H>lo~ d:t •• lo~ .. 
Ti.1Ml;' coUld. b$ _J*1"!$d6ut. (t!,~11L"ltb.o d1g-eet1on tube, •• 
1~*l.ko ,.. ~l.1bbl.l'('l'l {192:)}.. 'tJllkr~~'l$ WOll~ l~.~(~tl d;lN~~rt 
tiUl .,~ftl ~r .. o (Jfl&'l.U'. XXII j .l'ba dAtn tf.fl! t,l"1pll(u:!~. 
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1:1 tho ",tidlt(td a1HdHt ~uld tlrl ~{:tu,ttll" (11;)t1J'l£,'e(l: ~1,l.u~o;rk}tlo~~ln tM 
Nduoed 6t~.tG t n\~r"~ll. 19lz.l, ~n(]. ~¢otti:i)~. 1'11~). ~\tl l.0duo<td 
tOftfl luis (t PN>l:1OU~1"4 ~l.mt at $SO mtllS;:m,1Cl·ml$ wh.1el). 13 .a:'bw 
4l0Jlt 1n ttl. oxt41:u)(~ .'Hi!ct~. 'fi~ O1to~(;Qb G~~lt btt (ud.d1:Zc3d 
fttb pot&Ia1um t$l-rl""au1140 lmd "du~ wl~l. aodiw h7~wltlt. 
S1nc~ tbfj .poclfl0tl"ct"'i)"_ oo.,rtlolcnta, tll~ kno4lln f,t:'1t!' ~t,t~b. 
to~ C~ OM ~ •• U" ~.~I~Uon at 5$0 1411tm.~1n 
both o:d.d1llcd ~ l*~du~d I'tH;;te.. .NUl t.he conc.entl"at;lo~lor..n ba 
oal.Ul$~ to'$" 'i.'lS'oh. !i.lt:h~l" tb.1t t."l"lq~_ ww· b .,~ 
MUltit. mb.e1'l'b Usllt trt !)~ ndUlld.C~'Q~l~. 'I'n. OOWllttn'. ~ tU;: 
tollGW$l 
a,i~ =2.81 (_~ol.)11 101 O~l)dueod e:ru~)Oiu~_ • t\' ;:;;4) ~ru.i 
~'O = 0.90 CUt!! $q/fn,~lo) ;x 101 (Od.dl~&d cyto¢h~'~~:l. 0 ~, 5S0w) 
.Ml ~xtn~~pl$;, of ~ O',;"'tOe:tU"Oti~.$ $twndnrd1ag;'b1on 1,. 81 YGn 
1a 'pl. UVII. 
M ,j,;;,xwtple ~l(tul~'loa tor 0)(141_0 o1tG~~ ($ 1. 
t~ fell •• , 
'l!l:!!) tUind~~(t~'dktl ~ltttl()n 1a 0= d'ltAJ ~.ll. &l."$ 1 O:lll l~t~ 
"" - \'J'/", -'"- ;Q.~l,Olt.... - 1. Ii.· v. l'J· .. ;J ........ l..,...a; ~'""'II'" 'I"" 'I . I!l!f\;.,~,., "'II>"" >', .....,,, V - ,., N4 - 0" {:1"". ... -;;:::t, ,"', - <II" Q... t,,,,... . ~._ Jj."'1Ijilf'll!> ~i,"" .~~,//. ,~ ....... ", . 
• ":lV ~ .\J 
).0 ml 111.th'*,~~'Qctl(')n ~~!8.ttl~~ o!'"hlcll o*'~ ~Jl 11i!{l::.~ ~tQC}J.: 
l'olut1on,. ·~l'J.P~tol.f 1:.1:: .. 0 "(0),;, eolu:tlon (1tt'mtc.1rU! & 
1.'16 lit lO ... ei x 2.5 =J.lJ1 x 1(r"1 ~,i,()l~:';)tt/ml. 
Th~) c('.loultJt~U·on.a tQl' tb.;~ l-'~Hlu.oe.d07tof.th~~;liit til .. ~l~ .f'!"~O 
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